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ABSTRACT 



This report discusses the outcomes of a project that 
investigated the computer, information, and learning and adaptive technology 
needs and concerns of Canadian postsecondary students with disabilities. A 
series of four bilingual focus groups involving 31 individuals was held. 

Focus groups included postsecondary students with various disabilities; 
college and university personnel responsible for providing services to 
students with disabilities; professors; and academics, computer specialists, 
and other concerned individuals. The study found that: (1) colleges had a 

larger proportion of students with disabilities than universities; (2) the 
majority of students, regardless of type of disability, can and do use 
computer technologies to help them succeed; (3) personnel responsible for 
providing services to students with disabilities indicated the use of 
computers was not only beneficial for students but also cost effective; (4) 
about half of the students had two or more impairments; (5) the high cost of 
acquiring and maintaining computer technologies was the single most important 
and common issue noted by computer users and non-users alike; (6) the 
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majority of students who had computer equipment at home indicated that they 
or their families had paid for it; and (7) most students did not know about 
the existence of a government program that would help them obtain computers 
or other adaptive technologies. An extensive appendix includes interview 
questions and relevant data. (Contains approximately 200 references.) (CR) 
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EXECUTIVE SUMMARY 



Computer and information technologies have the potential both to enhance the lives of people with 
disabilities as well as to deny them equality of access to education, jobs, and community life. In particular, 
these new technologies have the potential to enable or to create difficulties for students with disabilities in 
the new Canadian knowledge based economy. Concerns about these technologies and their accessibility 
for people with disabilities are evolving issues for the next decade. 



Objectives 

The goal of our research was to provide empirically based information to assist in decision making that 
ensures that new policies, software and hardware reflect the needs and concerns of a variety of 
individuals: postsecondary students with disabilities, their professors, and college and university 
personnel who make technological, adaptive, and other supports available to the higher education 
community. 

Specific goals for the present investigation were to evaluate the use and utility of computer and 
Information technologies in the postsecondary education of students with disabilities. Equally important 
was to make available empirical data to better advise; students, college and university personnel 
responsible for providing services to students with disabilities, planners, policy makers from both 
government and academic milieux, as well as developers and suppliers of mainstream and adaptive 
technologies. Specific objectives were: 



• Explore what aspects of computer, information and adaptive technologies students with various 
disabilities find particularly useful 

• Look at what educational and social goals are met by computer technologies. 

• Explore the question of whether there are students who could benefit from computer technologies but 
fail to use them and, if so, why 

• Identify how systemic variables, such as the availability of government subsidy programs and training, 
interact with individual differences, such as sex and specific disability, to help or hinder students in 
using computer technologies 

• Evaluate existing trends in adapting software and hardware to the needs of people with disabilities in 
the postsecondary education community 



Methodology 

Between the fall of 1997 and the spring of 1999 we conducted a series of three investigations where the 
focus was on evaluating the computer, information, learning and adaptive technology needs and 
concerns of postsecondary students with disabilities. 

To obtain an overview of issues and concerns, in Phase I (fall 1997) we conducted a series of four 
bilingual focus groups in the Montreal area. This involved 31 individuals. Groups were held for (1) 
postsecondary students with various disabilities, (2) college and university personnel responsible for 
providing services to students with disabilities, (3) professors from both arts and science disciplines, and 
(4) academics, computer specialists and other concerned individuals. From these meetings we obtained 
broad notions about some of the key issues of relevance to the effective use of computer, information and 
adaptive technologies by postsecondary students with disabilities. 
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In Phase II (spring 1998) we went across the country and conducted two sets of structured telephone 
interviews with 37 college and university students with disabilities (representing all provinces and 
territories) and with 30 college and university personnel responsible for providing services to students 
with disabilities nation-wide. Again, the main focus was on the computer, information and adaptive 
technology needs and concerns of students with disabilities. Interviews were conducted in both English 
and French. These interviews gave us much more detailed information concerning issues such as: what 
computer, information and adaptive technologies students with different disabilities have, use, and want; 
how students get funding for computer technologies; and what kinds of access to technology different 
types of institutions provide to students with various disabilities. 

In Phase III (spring *99) questionnaires were mailed to the membership of our two student group partners, 
the National Educational Association Of Disabled Students (NEADS), and the Association Quebecoise 
des etudiants(es) handicapes(es) au post secondaire (AQEHPS). With the cooperation of more than 200 
college and university personnel responsible for providing services to students with disabilities, copies of 
our questionnaire were made available to students at campuses across Canada. Questionnaires were 
made available in both English and French in a number of alternate formats: regular and large print, on 
tape, in Braille, and on diskette (both IBM and Macintosh). 725 current and recent (within the past 2 
years) postsecondary students with disabilities returned completed questionnaires. 



Findings and Conclusions 

Information provided shows that Canadian colleges had a significantly and substantially larger proportion 
of students with disabilities than did universities, suggesting that technologies for students with disabilities 
need to be included In the overall computer and information technology planning not only at universities, 
but also at colleges. The latter are sometimes overlooked. Our data suggest that the vast majority of 
college and university students, regardless of sex, age, program of study, or type of disability, can and do 
use computer technologies to help them succeed. The number and nature of the advantages that 
computer technologies had for participants show how critical computers are to the success of students 
with disabilities. It is also interesting to note that personnel responsible for providing services to students 
with disabilities indicated that they saw the use of computers not only as beneficial for the students but 
also as cost effective for the institution. 

About 1/2 of the students in our samples had two or more impairments/disabilities, suggesting the need 
for adapted work stations which can accommodate the needs of students with various disabilities. In this 
regard, there was a pronounced trend for students to ’’cross-use" technologies, i.e., for students with one 
kind of disability to use technologies intended for students with a different type of disability. For example, 
software that reads what is on the screen is used not only by students with visual impairments but also by 
students who have a learning disability. Use of large screen monitors and voice recognition (dictation) 
software provide additional instances of this trend. Multiple uses of adaptive technologies seems to be an 
important development, and the increasing number of accessibility features built into widely available 
mainstream products are of considerable interest to students with disabilities. Nevertheless, recent 
developments In sophisticated adaptive technologies have underscored the increasing importance of 
ensuring that different types of adaptive equipment be able to work together. In particular, the video card 
requirements of magnification software and the heavy hardware and training demands of voice 
recognition programs should be taken into consideration. 

Perhaps the single most outstanding finding of our studies relates to students’ concerns over the cost of 
computer, information and adaptive technologies. Regardless of what question was asked or how it was 
formulated, the high cost of acquiring and maintaining computer technologies was the single most 
important and common Issue noted by computer users and non-users alike. The majority of students who 
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had computer equipment at home indicated that they or their families had paid for these. When asked 
why they did not take advantage of a government program to help them obtain a computer or adaptive 
technologies, the single most popular answer was that students simply did not know about the existence 
of such programs. The solution to the problem is obvious: organizations/agencies that provide money, 
loans or computer technologies to students with disabilities need to do more effective "outreach." More 
broadly based information dissemination to better Inform students (in alternate formats), financial aid 
offices, postsecondary personnel responsible for providing services to students with disabilities, and 
rehabilitation professionals about available opportunities is clearly needed. 

The nature and Implications of our findings are evident. Students with disabilities can and do use 
computer and information technologies to help them succeed in postsecondary education. Computers are 
best seen as enabling technologies - "electronic curb-cuts" - that allow students with disabilities to 
prepare for and to participate in the knowledge based economy of tomorrow. To plan for the future rather 
than catch up with the past we recommend that the broadest based consultations take place at colleges, 
universities and organizations and agencies which provide equipment and training for students with 
disabilities. Such consultations must involve students, who, of course, are ultimately the end-users. 
Personnel responsible for providing services to students with disabilities, professors, academic computer 
staff, adaptive technology and computer specialists, librarians, audio-visual specialists, rehabilitation 
professionals, college and university administrators, and representatives of various government agencies, 
among others, are key players in this equation. Creative partnerships and alliances are urgently needed. 

Planning and decisions for campus-wide information technology purchases and systems development 
and implementation in postsecondary educational institutions are actively going on as this report is being 
prepared. In much of the planning, the needs of students with disabilities are simply overlooked - not 
taken into consideration - until It is discovered, much too late, that the expensive new campus-wide 
technology is inaccessible. Designing for accessibility always results in better, less expensive, and more 
timely solutions than retrofits. Data to guide decision making and specific recommendations concerning 
what could be done to ensure full access to postsecondary education for all of the students enrolled in 
Canadian colleges and universities are included in this report. 
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Catherine S. Fichten, Ph.D. <md71@musica.mcgill.ca> (e-mail) 

Maria Barile, M.S.W. <mdb2@muslca.mcgill.ca> (e-mail) 

Jennison V. Asuncion, B.A. (with distinction) <j_asunc@alcor.concordia.ca> (e-mail) 

Adaptech Project 
Dawson College 
3040 Sherbrooke St. West 
Montreal, Quebec, Canada H3Z 1A4 
(514) 931-8731 (voice) 

(514) 931-3567 (fax) 

http://omega.dawsoncollege.qc.ca/adaptech (Adaptech Project Web Site) 
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RESUME DU PROJET 



Les technologies informatiques et d'information offrent la possibilite d'ameliorer le niveau de vie des 
personnes handicapees ainsi que de presenter pour elles, un obstacle vers I'egalite d'acces a Teducation, 
a Temploi ou a la vie en communaute. Plus precisement, ces nouvelles technologies ont le potentiel de 
venir en aide aux etudiant(e)s ayant des incapacites mais elles peuvent egalement amplifter ou meme 
creer des difficultes supplementaires pour les etudiants vivant dans la nouvelle economie canadienne 
reposant sur les connaissances. L’interet et les efforts portant sur ces technologies et leur accessibilite 
pour les etudiant(e)s handicape(e)s deviendront plus prononces dans la decennie a venir. 



Objectifs 



Le but de notre recherche est d'offrir des informations reposant sur des donnees empiriques afin 
d’assister les prises de decision en s'assurant que les nouvelles politiques, les equipements materiels et 
les logiciels recents refletent les besoins et les inquietudes d'une variete d'individus: etudiant(e)s 
handicape(e)s au niveau postsecondaire, leurs professeur(e)s et le personnel des colleges et des 
universites qui mettent a la disposition de la communaute academique differents supports y compris les 
technologies informatiques ou adaptees. 

Les principales visees de cette etude sont revaluation de I'usage et de I'utilite des technologies 
informatiques et d'information dans I'enseignement postsecondaire des etudiant(e)s ayant des 
incapacites. De meme, il nous semblait important de rendre les resultats disponibles afin de conseiller 
les etudiant(e)s handicape(e)s, les planificateurs, les instances gouvernementales et academiques, ainsi 
que les fabricants et les distributeurs d'equipements informatiques (courants et adaptes). Les objectifs 
specifiques etaient : 



• Explorer quelles sont les facettes des technologies informatiques, d'information et adaptees qui sont 
les plus utiles pour les etudiant(e)s ayant des incapacites 

• Identifier, en termes sociaux et educationnels, les buts recherches par I'usage des technologies 
informatiques 

• Explorer et expliquer I’absence d'usage des technologies informatiques par certains etudiant(e)s qui 
pourraient en beneficier 

• Identifier comment des variables systemiques, tels les programmes de subventions ou de formation, 
en interaction avec les caracteristiques individuelles, comme le genre et la specificite de la 
deficience, favorisent ou entravent I'usage des nouvelles technologies 

• ^valuer les tendances actuelles afin d'adapter les equipements materiels et les logiciels aux besoins 
des personnes ayant des incapacites 



Methodologie 



De I'automne 1997 au printemps 1999, nous avons entrepris une serie de 3 enquetes qui se 
concentraient sur les besoins et inquietudes des etudiant(e)s handicape(e)s au niveau postsecondaire en 
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ce qui concerne les technologies informatiques, d’information, les besoins d’apprentissage et 
d’adaptations. 

Afin d’obtenir un apergu de la problematique, a la Phase I (automne 1997), nous avons realise 4 series 
de groupes de focus dans la region de Montreal. Ces derniers concernaient 31 individus. Les groupes 
reunissaient (1) des etudiant(e)s ayant des incapacites, (2) des membres du personnel responsable des 
services aux etudiant(e)s handicape(e)s dans les colleges et universites, (3) des enseignant(e)s du 
domaine des arts et des sciences, (4) des specialistes en informatique ou au niveau academique ainsi 
que toute autre personne interessee. A partir de ces rencontres, nous avons obtenu diverses 
perspectives sur les principales questions pertinentes au sujet de I’usage efficace des technologies 
informatiques, d’information et adaptees par les etudiant(e)s handicape(e)s au niveau postsecondaire. 

Pendant la Phase II (printemps, 1998), nous avons, a une echelle nationale, soumis a des entrevues 
structurees 37 collegien(ne)s et universitaires ayant des incapacites (representatifs des provinces et 
territoires) et 30 responsables des services aux etudiant(e)s handicape(e)s du niveau collegial ou 
universitaire. Encore une fois, cette etape visait I’etude des besoins et inquietudes des etudiant(e)s ayant 
des incapacites et des technologies informatiques, d’information et adaptees. Nous avons effectue les 
entrevues en anglais et en frangais. Nous y avons recueilli des informations detaillees sur le type de 
technologies informatiques, d’information ou adaptees que les etudiant(e)s ayant des incapacites ont, 
utilisent ou desirent; sur ce que les etudiant(e)s pensaient du financement de ces technologies; et quelle 
forme prend I’accessibilite aux technologies pour les etudiant(e)s handicape(e)s de differents 
etablissements d’enseignement. 

A la Phase III (printemps 1999), nous avons distribue les questionnaires aux membres de I’Association 
nationale des etudiant(e)s handicape(e)s au niveau postsecondaire (NEADS) et a ceux de I’Association 
quebecoise des etudiant(e)s handicape(e)s au postsecondaire (AQEHPS). Avec la collaboration de plus 
de 200 responsables des services aux etudiant(e)s handicape(e)s des colleges et universites, nous 
avons mis ces questionnaires a la disposition des etudiant(e)s dans les campus a travers le Canada. Les 
questionnaires etaient disponibles en anglais et en frangais, ainsi qu’en medias substituts : caracteres 
reguliers, gros caracteres, cassette audio, Braille, disquette (IBM et Macintosh)-. 725 etudiant(e)s 
handicape(e)s frequentant un etablissement postsecondaire ou ayant recemment ete au niveau 
postsecondaire (dans les 2 dernieres annees) ont completes les questionnaires. 



Resultats Et Conclusions 



Les resultats indiquent que les colleges ont une proportion d’etudiant(e)s handicape(e)s significativement 
et substantiellement plus grande que celle des universites, ce qui signifie que les technologies pour les 
etudiant(e)s handicape(e)s doivent etre comprises lors de la planification des technologies informatiques, 
d’information et adaptee aussi bien dans les universites que dans les colleges. Ce qui n’est pas toujours 
le cas. Nos donnees suggerent que la plus grande majorite des collegien(ne)s et universitaires. 
independamment du sexe, de I’age, du domaine d’etude ou du type de handicap, peuvent utiliser et 
utilisent les technologies informatiques pour faciliter leur succes academique. Le nombre et la nature des 
avantages que les technologies informatiques offraient aux etudiant(e)s revelent I’apport capital des 
ordinateurs a leur succes. II est egalement interessant de noter que les responsables des services aux 
etudiant(e)s handicape(e)s signalent les benefices des technologies informatiques pour les etudiant(e)s 
ainsi qu'au niveau des couts effectifs pour les etablissements d’enseignement. 
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Environ 1/2 des etudiant(e)s de notre echantillon avaient 2 deficiences/incapacites ou plus, revelant, par 
consequent, le besoin de postes de travail adaptes a une variete d'incapacites. A ce sujet, nous avons 
remarque une tendance accrue pour «rinterutilisation» des technologies. C'est-^-dire que les 
etudiant(e)s ayant un type de handicap utilisait des technologies adaptees d un different type 
d’incapacite. Par example, le logiciel qui lit ce qui apparait a I'ecran etait utilise non seulement par les 
etudiants avec une deficience visuelle, mais aussi par ceux ayant un trouble d'apprentissage. L'utilisation 
de moniteurs d grand ecran et de logiciels de reconnaissance vocale (dictee) offrent des examples 
complementaires a cette tendance. L'usage multiple des technologies adaptees constitue un 
developpement important. De plus, le nombre croissant d'options d'accessibilite incluses dans les 
produits courants interesse consid^rablement les etudiant(e)s ayant des incapacit^s. D'autant plus que 
de recants developpements dans les technologies adaptees sophistiquees appuient I'importance de la 
polyvalence des equipements adaptes. En particulier, les exigences de la carte video pour les logiciels 
d'agrandissement, I'equipement lourd et les demandes de la formation pour les programmes de 
reconnaissance vocale devraient etre pris en consideration. 

Le resultat le plus marquant de notre etude fait reference aux inquietudes sur les couts des technologies 
informatiques, d'information et adaptees. Nonobstant le sujet ou la formulation de la question, le cout 
eleve de I'achat et du maintien des technologies informatiques etait la plus eminente et commune 
preoccupation soulignee autant par les usagers que les non-usagers d'ordinateurs. La majorite des 
etudiant(e)s possedant un ordinateur a la maison avaient defraye les couts, ou leur famille avait paye 
pour I’appareil. Lorsque nous leur avons demande pourquoi ils n'avaient pas eu recours a un programme 
gouvernemental pour faciliter I'acquisition de technologies informatiques ou adaptees, I'ignorance de 
I'existence de tel programme constituait la reponse la plus frequente. La solution d ce probleme est 
evidente: les organismes/agences qui offrent des subventions, des prets ou des technologies 
informatiques aux etudiant(e)s handicape(e)s doivent les rejoindre de maniere plus efficace. Une 
information plus concrete et concise (en medlas substitute) sur les alternatives disponibles est clairement 
necessaire pour les etudiant(e)s ayant des incapacites, pour les bureaux d'aide financiere ainsi que pour 
les responsables des services aux 6tudiant(e)s handicape(e)s. 

La nature et les implications de nos resultats sont claires. Les etudiant(e)s handicape(e)s peuvent utiliser 
et utilisent deja les technologies informatiques et d'information pour contribuer a leur succes academique 
au niveau postsecondaire. Les ordinateurs sont davantage pergus comme une technologie, telle une 
«rampe inclinee electronique», favorisant ainsi la preparation des etudiant(e)s pour la prochaine 
economie basee sur la connaissance. Afin de planifier le futur, plutdt que de rattraper le passe, nous 
suggerons que les consultations de grande envergure aient lieu dans les colleges, les universites, les 
organisations et les agences qui distribuent des equipements et offrent une formation aux etudiant(e)s 
ayant des incapacites. ^videmment, ces reunions devront inclure les etudiant(e)s qui, en bout de ligne, 
en sont les usagers. Le personnel responsable des services aux etudiant(e)s handicape(e)s, les 
enseignant(e)s, les technicien(ne)s informatiques, les specialistes en technologies informatiques et 
adaptees, les bibliothecaires, les specialistes audiovisuel(le)s, les professionnel(le)s en readaptation, les 
cadres des colleges et universites, les representant(e)s d'une variete d'agences gouvernementales et 
plusieurs autres font tous partie integrale de cette equation. Des partenariats et des ententes s'averent 
done necessaires. 

Une planification et des decisions sur I'achat de technologies d'information, le systeme de developpement 
et I'appareillement dans les etablissements d'enseignement postsecondaire sont actuellement en cours 
au moment meme ou ce rapport se prepare. Dependant, lors de la majorite des planifications, les 
besoins des etudiant(e)s ayant des incapacites sont eclipses jusqu'a ce qu'on decouvre, souvent trop 
tard, que les technologies couteuses du campus sont inaccessibles. Concevoir des adaptations resulte 
en une meilleure solution qui sera moins couteuse et plus opportune qu'une resolution retroactive. Des 
donnees empiriques offrant des directives quant aux prises de decisions et des recommendations 
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specifiques visant a assurer I'accessibilite complete aux etudiant(e)s du niveau postsecondaire inscrit(e)s 
dans les colleges et universites canadiens, sont jointes a ce rapport. 



Information Pour Nous Rejoindre 



Pour de plus amples informations ou pour une demande d’une copie du rapport, contactez Tun des 
auteurs: 

Catherine S. Fichten, Ph.D. md71@musica.mcgill.ca (courriel) 

Maria Barile, M.S.W. mdb2@musica.mcgill.ca (courriel) 

Jennison V. Asuncion, B.A. (avec distinction) L asunc@alcor.concordia.ca (courriel) 

Projet Adaptech 

College Dawson 

3040, rue Sherbrooke Quest 

Montreal (Quebec) Canada H3Z 1A4 

(514)931-8731 (voix) v 

(514) 931-3567 (t6lecopieur) 

http://omega.dawsoncollege.qc.ca/adaptech (Site Web du Projet Adaptech) 
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INTRODUCTION 



Preamble 



Computer and information technologies have the potential both of enhancing the lives of people with 
disabilities as well as of denying them equality of access to education, jobs, and community life. The goal 
of our research is to provide empirically based information to assist in decision making that ensures that 
new policies, software and hardware reflect the needs and concerns of a variety of individuals: 
postsecondary students, professors who teach students with disabilities, and college and university 
personnel responsible for providing services to students with disabilities who make technological, 
adaptive, and other supports available to the higher education community. 

Equipment, training programs, opinion, technological adaptations, case studies, demonstration projects, 
web sites, on-line journals and policy statements proliferate. Nevertheless, searches of the ERIC, 
PsycINFO, and MEDLINE data bases showed that in spite of the proliferation of information, there is 
virtually no empirical research which evaluates the use or the utility of computer or information 
technologies in the postsecondary education of students with disabilities. 

Before proceeding further, we feel it is important to note that we use terminology such as disability and 
impairment interchangeably. These terms are not reflective of any specific models of disability. 

Because computer technologies are expensive and can contribute to negative experiences and learning 
outcomes (e.g., create barriers between people, skill destroying), it is important to make available 
empirical data to better advise stakeholders in a number of areas: student groups, personnel who provide 
services to students with disabilities, professors, administrators, planners, policy makers, developers and 
suppliers of both mainstream and adaptive technologies. It is the need for information which is based not 
in Individual but in collective experiences that makes this research not only timely, but also urgent. 



Objectives 



The overall objective of this research is to provide information needed to ensure that recent advances In 
computer and learning technologies in the delivery of postsecondary education and training reflect the 
needs and concerns of three groups: students with disabilities, the professors who teach them, and the 
service providers who make technological and other academic supports available. 

Our methodology includes questionnaires, interviews, and focus groups. The data we present provide an 
empirical basis to assist with current practices in the acquisition and administration of computer and 
information technologies in Canadian colleges and universities. Our intent is to show how these can be 
inclusive of the needs of people with all types of disabilities and impairments and to make 
recommendations to ensure that emerging technologies and innovations in virtual learning environments 
follow the spirit of both "A part... egale" (OPHQ, 1984) and the "1992 Forum" (Dufour, 1992) in respect to 
ensuring full access to people with disabilities to postsecondary education. 
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Background 



The technological revolution in postsecondary education is still at an early stage of development and the 
shift in educational paradigm from traditional classroom to that with a range of diverse technologies is still 
in its infancy. Our research is at the forefront of this exciting area. 

While we believe that there are substantial benefits in using learning technologies by people with 
physical, sensory and learning disabilities, the use of learning and information technologies in this context 
is still only at the conceptual level and consumers may not be part of the conceptualisation. Our research 
ensures a voice for the end users and ensures that the needs and wishes of the end users (students, 
personnel responsible for providing services to students with disabilities, professors) are reflected in 
policies, priorities, and procedures in Canadian postsecondary educational institutions. 

Our main concern, of course, is with effective learning and Information technologies for postsecondary 
students; we are particularly interested in enhancing postsecondary educational opportunities for students 
with disabilities and in facilitating the use of learning technologies which can assist them in their ongoing 
integration into the social economy. 

People with disabilities are likely to be empowered by the use of learning and information technologies. 
Thus, they will be able to contribute to the new economy, allowing people with disabilities the opportunity 
to become experts in new technological fields. For the professors who teach courses, the technologies 
will be a means to reach greater numbers of students with different learning styles, thereby enriching the 
teaching profession and enhancing personal satisfaction (Paul, 1994). The new economy is a 
technologically based economy. By contributing in the enhancement of educational opportunities for 
individuals that have been labelled disadvantaged in the past, we will be contributing not only to their 
success but also to the success of the new Canadian economy. 

Dawson College has over 150 students with various disabilities (AQEHPS, 1999), as do many Canadian 
postsecondary institutions. However, colleges and universities throughout Canada have varied numbers 
of students with disabilities. Our findings and recommendations will be disseminated to groups of college 
students and service providers as well as to consumer and government organizations to ensure that both 
end users and policy makers are made aware of the findings. Our results and recommendations are 
relevant to postsecondary institutions with both large and small populations of students with disabilities. 



Contribution To Knowiedge 



The next millennium will be marked by increased usage of computer and information technologies. In the 
case of people with disabilities, these may Involve new products or old products used in new ways. For 
example, videos and CD-ROMs are old methods of teaching that, for a long time, rendered instruction 
inaccessible to students with hearing impairments. Today, both of these teaching techniques are 
rendered accessible in two ways. First, there has been an increased use of closed as well as open 
captioning (i.e., writing what is said - see Encarta 98 for an example of a CD-ROM with captions). 
Second, companies that produce assistive technologies such as hearing aids and FM systems are now 
including components that facilitate access to computer generated sound via computer output compatible 
FM systems (e.g., PHONAK). Similar advances are occurring with respect to other technologies that 
benefit people with other types of disabilities; this true both for hardware as well as software. 
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“Does CMC present individuals with disabilities opportunities or barriers?” This is the provocative title of 
Gold’s (1997) recent article in CMC Magazine. To ensure that students with disabilities who need 
information about computer, information and adaptive technologies are provided with this quickly and 
accurately, it is imperative that staff working in offices providing services to students with disabilities be 
aware that these technologies exist and that they know how to operate them. In turn, they can transmit 
that knowledge to the students. As well, this technological know-how can be transmitted to professors. In 
the knowledge-based society of the 21®^ century it is imperative that the emerging educational system be 
environmentally friendly to all individuals, including people with disabilities. 

Equipment, training programs, opinion, technological adaptations, case studies, demonstration projects, 
web sites, on-line journals of opinion, and policy statements proliferate. For example, there are several 
books written on the topic of computer, information and adaptive technologies (e.g.. Alliance for 
Technology Access, 1994; Cunningham & Combs, 1997; Brown 1989). Trend setting American 
organizations such as EASI (e.g.. Staff Writers, 1998) and the Trace Center (e.g.. Trace Research & 
Development Center, undated) have published extensively on the topic. Canadian sources, such as ’’The 
Node" have hosted forums and published listings of resources (e.g.. Staff Writers, 1998) and 
sophisticated, technologically savvy service providers, such as the University of Calgary's Merlin Keillor 
and Set B.C.'s (British Columbia) Gladys Loewen have presented their views and opinions at well 
attended Canadian and US conferences such as CADSPPE (CACUSS) and AHEAD. Nevertheless, with 
the exception of our own investigation, there is virtually no empirical research which evaluates the use or 
the utility of computer or learning technologies in the postsecondary education of students with 
disabilities. Notable exceptions concern evaluations of the effects specific learning strategies for students 
with learning disabilities (e.g.. Learning Disabilities Association, 1996; Lewis, 1998; Higgins & Zvi, 1995; 
Raskind & Higgins, 1998) and evaluations of satisfaction and media usage of students with print 
disabilities (Epp, 1996, 1998). Because information and learning technologies are expensive and can 
contribute to negative experiences and learning outcomes (e.g., create barriers between people, skill 
destroying), it is important to make data available to better advise students, service providers, planners, 
and policy makers, as well as developers and suppliers of both mainstream and adaptive technologies. 

Empirical data about the effective - or ineffective - uses of computer, information and adaptive technologies in 
postsecondary education are scarce in all countries. In the United States, the Americans with Disabilities Act 
(ADA, 1990) dramatically transformed all aspects of living for people with disabilities; this includes accessibility 
of postsecondary educational institutions (Bausch, 1994) and of adaptive technology. For example, a recent 
study by Jeffrey (1996) on using learning technologies to assist students with disabilities in journalism class 
illustrates the role that the ADA is playing in advancing the use of such technologies. There are some 
American data on the views of personnel responsible for providing services to students with disabilities as well 
as about institutional concerns (Burgstahler. 1993; Burris, 1998; Horn & Shell, 1990; Lance, 1996). Because 
many aspects of the Canadian situation are different (cf. Government of Canada, 1996), it is not appropriate to 
generalize from the U.S. experience. Information is needed about both software and hardware for effective 
learning by Canadian postsecondary students with a variety of disabilities in Canadian postsecondary 
educational institutions. 

There were some technology questions included in the latest Canadian NEADS survey (Wolforth, 

Connolly, Mellway, Hubka & Killean, 1998). Our study differs from the NEADS survey in many ways, not 
the least of which is that ours is the first Canadian study where the focus is exclusively on students’ and 
service providers’ views and concerns about their involvement with computer, information and adaptive 
technologies. 
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Postsecondary Education For People With Disabilities 



Learning technologies are rapidly expanding in all fields and are becoming important tools in the new 
economy; consequently, computer-based knowledge is imperative to secure employment. Computer 
literacy and know how must become part of everyone's education. To ensure that people with disabilities 
form an integral part of the new economy, it is important that new learning and information technologies 
are accessible to them. As the Honourable Pierre S. Pettigrew of Human Resources Development 
Canada recently noted at a convention of students with disabilities (1998, Nov.), "...our goal is quite 
simply to make Canada a barrier-free society for its citizens with disabilities... I have high hopes that your 
generation will be the one that brings us there... To do that, you need equitable access to the tools of 
change. And those include the tools of learning. I am a very strong believer in the power of learning. And 
not just because we have become a knowledge-based economy, although that is very important, but also 
because an educated society is a more open one." 

It is only in the past two decades that higher educational institutions have begun to recognize the need to 
grant accommodations to people with disabilities (Fichten, Bourdon, Creti, & Martos, 1987). During this 
time, the number of people with disabilities in postsecondary education has increased dramatically 
(Henderson, 1995; Lavoie, 1986; Leitch, 1995; Louis Harris & Associates, 1994; McGill, Roberts, & 
Warick, 1994; Tousignant, 1989; Wolforth, 1995). Postsecondary education for people who have a 
disability is important for the same reasons as it is for non disabled people; it helps to fulfill personal., 
goals, allows for effective competition in the job market and contributes to independence and financial 
security. In fact, a college education is more important for people who have a disability. It has been^ . 
shown, for example, that although employment figures for university graduates with disabilities is ^ 
somewhat lower than that of their nondisabled peers, it is still substantially higher than that of students 
who did not complete university, who, in turn, fare better than those who never went to college 
(Government of Canada, 1994; Louis Harris & Associates, 1994). 



Women with disabilities 



Women with disabilities face other problems as well. The number of women with disabilities that have 
attained university degrees in the past, has been significantly lower than the number of men with 
disabilities (Gagnon, 1996; Barile, 1996). The proportion of Canadian female computer users is 
considerably lower than the number of males [approximately 30% vs 70% of the GVU Center's Canadian 
and Australian data set (GVU, 1998)], even though a recent study on college students Busch (1995) 
found no gender differences in attitudes or self-efficacy expectations concerning using specific software. 
It is noteworthy that a study by the Secretary of State of Canada found that of 82 women with disabilities 
responding to questions on discrimination, 23 (41%) cited school as the area where they met most 
discrimination (Larouche, 1992). 



Use of computer, information and adaptive technologies by people with disabilities 



Because these lack accessible features, the characteristics of some existing computer and information 
technologies prevent access by people with various disabilities. For example, some educational CD- 
ROMs have small print or a very light background which cannot be changed, and many classroom videos 
have no closed captioning. Some people have difficulties accessing internet web sites due to screen 
sizes and colors (Schoffro, 1996), while others, most notably people who are blind, have difficulties 
because graphic images do not have verbal descriptive tags for text based browsers and screen readers 
(Vanderheiden, Chisholm, & Ewers, 1996). 
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Such handicapping environments (cf. Fougeyrollas, 1990) need not exist. In the past, technologies have 
worked in the service of people with disabilities by reducing or eliminating barriers. Computer, information 
and adaptive technologies can continue this trend by working for - rather than against - people with 
disabilities. 



Bissonnette's review (1995) shows that the use of technologies to advance the education of people with 
disabilities has been an ongoing successful process for some time. The benefits of online education for 
students with disabilities have been described extensively (e.g., Shumila & Shumila, 1998) and there are 
data available which suggest that participation by students with disabilities in computer supports provided 
in offices for students with disabilities was related to better academic performance (Shell, Horn, & Severs, 
1988). Moreover, people with disabilities who have a high level of computer skill were shown to have 
more favorable employment outcomes (Pell, Gillies, & Carss, 1997). Clearly, new information and 
learning technologies used for the purpose of assisting ail people through life-long learning must continue 
to be inclusive of people with disabilities. 



One goal of this project is to evaluate the existing trend to adapt software to the needs of people with 
disabilities. For example, Aurora Systems Inc. and Microsoft have both built in adaptations for people with 
disabilities (Lowney, 1995). Thus far, we have seen that companies such as Apple and IBM have made 
substantial investments in designing accessible hardware for people with disabilities. People with various 
physical limitations in both academic and employment settings are becoming aware of the availability of 
ergonomically designed hardware such as keyboards that are easier to use for people with carpal tunnel 
disorders. In addition, new specialized technologies have emerged; these include Aurora's 
communication station - a system of components that can be used to attach augmentative communication 
devices, laptop computer trays and other equipment suitable for mounting on wheelchairs, beds, and 
tables (Aurora, 1996). 



As part of the research, we have also investigated whether people with disabilities are using these 
technologies. If yes, how satisfied are they? If not, why not? Is it for financial reasons or lack of access (see 
Hill, 1966)? Or, is it "computer anxiety," as is the case for many nondisabled students (Hudiburg, Ahrens, & 
Jones, 1994)? 



Overview Of The Research 



For the past 15 months we have been conducting a series of three investigations where the focus was on 
evaluating the computer, information, learning and adaptive technology needs and concerns of 
postsecondary students with disabilities. This project, which has three phases, began in the fall of 1998 
and terminated in the spring of 1999. 
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In Phase I we conducted four focus groups: one with postsecondary students with disabilities, one with 
personnel who provide services to students with disabilities at colleges and universities, one with 
professors, and one with academics and computer technologists and other concerned individuals. From 
these meetings we obtained broad notions about what some of the key issues of interest to students with 
disabilities are. In Phase II we went across the country and conducted structured telephone interviews 
with college and university students with disabilities in each of our provinces and territories, and with 
college and university service providers nation-wide. Again, the main focus was on the needs and 
concerns of students. Interviews were conducted in both English and French. These interviews gave us 
much more detailed information on such issues as: what computer, information and adaptive technologies 
students have, use, and want; how students get funding for computer technologies, and what kinds of 
access to technology institutions provide to students with different types of disabilities. In Phase III, with 
the help of our partners and more than 200 college and university personnel responsible for providing 
services to students with disabilities we distributed closed-ended questionnaires in both English and 
French in regular and large print, audiotape, Braille and disk (both IBM-PC and Mac). We have forged 
several productive partnerships and our preliminary results have been disseminated in a variety of ways 
(see our team’s CV in Appendix 1). 



PARTNERSHIPS AND LINKS FORGED DURING THE GRANT PERIOD 



Organizations 



During the past year we have forged a variety of important and productive partnerships. In particular, we 
have been working in close partnership with the Canada-wide group of postsecondary students with 
disabilities [National Educational Association of Disabled Students (NEADS) - based at University of 
Ottawa] the Quebec student group [I’Association Quebecoise des etudiants handicap's au 
postsecondaire (AQEHPS) - based at Universite de Montreal], and with the western and eastern Quebec 
groups of personnel who provide services to cegep students with disabilities [Service d’Aide a I'lntegration 
Des Aleves (SAIDE) - based at Cegep du Vieux Montreal - and Le Services aux etudiants handicapes du 
Cegep de Sainte-Foy - based in Quebec] as well as with a Montreal based rehabilitation agency (Mackay 
Center). 



Other Realizations 



To date, we have published articles, presented at exhibitions and conferences (see Appendix 1) and set 
up a bilingual web page <http://omega.dawsoncollege.qc.ca/adaptech>. We also have an electronic 
discussion list on the Internet which is moderated by Jennison Asuncion <adaptech@alcor.concordia.ca>. 



Adaptech's Online Presence 



“Where can we go to get information on technology?" This was a comment we heard frequently 
throughout our research. In response to this need and to alert the virtual community of our existence, we 
launched two web-based initiatives: the Adaptech Web Site at <http://omega.dawsoncollege.qc.ca/adaptech> 
and our online electronic discussion forum: Adaptech. 
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The Adaptech Web Site provides a fixed location where individuals are able to learn about our various 
research projects and publications, find out about who we are and who funds us, and obtain information 
about our online electronic discussion forum: Adaptech. Visitors are given access to what we think are 
some of the best online resources on computer and adaptive technologies for students with disabilities at 
the postsecondary level. Although we list sites of interest from across the world, Canadian sites are 
prominently featured. Our web site is, of course, bilingual and fully accessible. We feel that in our 
Resource Pages we have assembled some of the best starting points for those who are looking to 
become better informed about computer, information and adaptive technologies for both Anglophone and 
Francophone postsecondary students with disabilities. The list is constantly growing. 

In the early stages of our research we decided that in order for our work to have a strong impact, it had to 
be "out there" for people to discover. We also firmly believe in "demystifying" our research and in making 
the process transparent. Conceived as a means to make the research as interactive as possible, our 
moderated electronic discussion forum, Adaptech, has evolved into an important vehicle for sharing and 
exchanging information on the use of computer technologies by and for postsecondary students with 
disabilities. What makes this forum different from others is that it is focused on issues of interest to the 
higher education community. As this document is being written, there are over 160 subscribers. They 
include students with disabilities, personnel responsible for providing services to students with disabilities, 
professors, adaptive and mainstream computer experts, and others interested in the themes of our work. 
We take pride in our ability to link together individuals from communities across Canada and around the 
world to discuss computer, information and adaptive technologies for students with disabilities. 

Information concerning how to join the forum is available on our web site. 

In publicising both our web site and electronic discussion forum we have deliberately cast a wide net. We 
have actively promoted our web initiatives not only within the disability community but also within broad 
sectors of the higher education and computing communities. This is in recognition of the fact that if 
change is to occur, information must be made available to all the players. 



Key Project Personnel 



The Research Team 



The core research group consists of a team of academics, students, consumers, and professionals 
interested in computer, information and adaptive technologies in colleges and universities. Our team is 
made up of people with vast experience in conducting research of various types and several of us have 
the personal experience of living with disabilities. We have substantial experience with grant funded 
research, with information dissemination to various "stakeholder" groups, including people with 
disabilities, policy makers, end-users, educators, and academics, and, we have conducted projects in 
collaboration with educational, public and non-profit organizations concerned with issues related to the 
social integration of people with various disabilities. 

Psychologist Catherine S. Fichten, social worker Maria Barile and graduate student Jennison V. Asuncion 
assumed the overall intellectual direction of the project. Other team members supported the objectives by 
contributing expertise and skills in specific areas. As a research team, most of us have worked together 
for many years. We have extensive connections with the disability and education communities. We also 
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have experience with questionnaires administered on a web site, focus groups, open-ended interviews, 
content analysis, questionnaire development, and psychometric evaluations. We also have substantial 
computer and statistical capability. 



Catherine S. Fichten, Ph.D. (Psychology Professor at Dawson College, affiliated with the Jewish 
General Hospital, Assistant Professor at McGill University): Project Director 
*Maria Barile, M.S.W. (Dawson College, Disability Activist and Social Worker): Project Co-Director 
^Jennison Asuncion, B.A. (M.A. Candidate, Educational Technology, Concordia University, VP: National 
Educational Association of Disabled Students "NEADS"): Project Coordinator - expertise in 
networking, listservs and information dissemination 
Iris Alapin, B.Sc. (M.A. Candidate, Psychology, Concordia University): Research Assistant - 
Francophone 

Rhonda Amsel, M.Sc. (McGill University: Professor, Statistician & Associate Dean of Students): Statistical 
consultant 

Myrtis Fossey, D.E.C. (B.A. student McGill University): Research Assistant 

^Christian G^n^reux, D.E.C. (B.A. Student, Political Science, Universite du Quebec a Montreal; President 
of AQEHPS): Research Assistant - Francophone - extensive experience with computer needs of people 
with disabilities 

Jean-Pierre Guimont, M.Ed. (Information Specialist and Head - AudioA/isual Production, Dawson College) 
Resource Person - Francophone 

^Darlene Judd, D.E.C. (Montreal Association for the Blind, Dawson College): Research Assistant with 
extensive interviewing expertise 

*Jason Lavers, B.A. (Montreal Association for the Blind, Dawson College) Research Assistant with 
extensive microcomputer and web page expertise 
Evelyn Reid, D.E.C. (B.A. Student, Psychology, Concordia University): Research Assistant 
Chantal Robillard, B.A. (M.A. Candidate, Sexologie, Universite du Quebec a Montreal, Dawson 
College): Research Assistant - Francophone - expertise in qualitative data analysis techniques 
Tay Schipper, M.Ed. (Volunteers Coordinator, Mackay Center): Resource Person 



*These research team members have a disability. 



Partners 



Advisory Board 



In addition, our research has been guided by an active Advisory Board. This includes members form a 
variety of constituencies and provides us with assistance and information about issues in both the English 
and French communities. A list of Advisory Board members is available in Appendix 2. In addition, we 
have had the support of over 160 subscribers to our listserv Adaptech, which is devoted to our research 
and to computer and information technologies in the Canadian postsecondary educational context. 
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To better inform our research, an Advisory Board composed of representatives from the following 
“stakeholder” groups has been guiding our work. The Advisory Board’s support has worked exceptionally 
well in that it allowed us to have a broader perspective about the realities of the groups that we were 
researching. 

Advisory Board members were able to participate In all phases of this Investigation. They were contacted 
9 times during our current project, mainly through e-mail, but also through the telephone, TTD, and 
regular mall. Members from the following categories comprise the board. 



(1) Postsecondary Students From Distance Education, Community Colleges And Universities 
Across Canada 



(2) Academic Psychologists Who Specialize in Education, Visual Impairment, Disability, and Aging 



(3) College And University Personnel Responsible For Providing Services To Students With 
Disabilities 



(4) Specialists from Industry, Educational Institutions, Disability Organizations 



Partnerships 



The following organizations are currently partners of our research. 

^Association qu^b^coise des ^tudiants handicap's au postsecondaire (AQEHPS) - based at 
University de Montryal. AQEHPS is Interested in the project because of their concerns about 
ensuring that Information and learning technologies used in postsecondary Institutions are 
appropriate and accessible to students with special needs. 

^Betacom Group - A Canadian assistive devices industry firm based in Toronto. Betacom Is a Canadian 
company specializing in technology for people with disabilities. 

^CADSPPE (Canadian Association of Disability Service Providers in Post-secondary Education) Is 

the Canadian association of student services professionals who provide assistance and resources to 
postsecondary students with disabilities. This group was only recently formed. 

^Centre for the Study of Learning and Performance (CSLP), Concordia University. The CSLP 
conducts research In areas Including the wise use of technology for learning. The CSLP Is a 
multidisciplinary unit drawing on students and faculty from a variety of graduate programmes at 
Concordia University Including Educational Technology and Psychology. The CSLP also enjoys active 
links with other postsecondary Institutions in Quebec. 

^Dawson College - Dawson College Is interested In expanding Its computer, Intranet, and related facilities 
and In using available research on learning technologies to accomplish this. Dawson is also committed 
to educational diversity and to the more than 150 students with disabilities currently enrolled. 
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*EvNet (Network for the Evaluation of Education and Training Technologies). This is a national 
multi-disciplinary and multi-sectorial high tech research network of 33 academic researchers, 35 
practitioners, and 61 public private and non-profit organizations. 

*Mackay Center - this is a rehabilitation center based in Montreal. We have been involved in planning a 
computer, information and adaptive technologies demonstration facility in partnership with the 
Mackay Center to enable students and others with disabilities to try computer software and hardware 
before buying. 

^National Educational Association of Disabled Students (NEADS) - based at University of Ottawa. 

NEADS is the only Canada-wide association of postsecondary students with disabilities. 

^Office des personnes handicap^es du Quebec (OPHQ). Through its work integration program - 
Contrat d'Integration au Travail (CIT) - since the fall of 1996 the OPHQ has been funding a portion of 
the salaries of some Research Team members. 

^Ordinateur Dream Scape Computers. This company specialises in internet research, software 

installation and troubleshooting, creation of posters for special events, and computer consulting and 
training. A specific interest of the firm concerns computer training and adaptation for people with 
physical, sensory and intellectual deficits. 

Service d'Aide ^ I'lnt^gration Des ^t§ves (SAIDE) - based at Cegep du Vieux Montreal. This is, the 
Western Quebec group of Cegep based personnel providing services to college students with 
disabilities in Quebec. We are currently collaborating on a study which involves an in-depth 
evaluation of the computer, information and adaptive technology needs and concerns of Cegep 
service providers and students with disabilities. 

Le Services aux etudiants handicap's du C6gep de Sainte-Foy - based in Quebec City. This is the 
Western Quebec group of Cegep based personnel providing services to college students with 
disabilities in Quebec. We are currently collaborating on a study which involves an in-depth 
evaluation of the computer, information and adaptive technology needs and concerns of Cegep 
service providers and students with disabilities. 



Dissemination 



Results will be disseminated to the scholarly community via journal articles and conference presentations. 
End users will be informed about the findings via conventional (print based final report) as well as 
alternative means, including a web page and broad based distribution to listservs and newsgroups. 
Intended target groups are: postsecondary students with disabilities, study participants, college and 
university personnel responsible for providing services to students with disabilities, counselors, 
administrators and computer technology support personnel in charge of computers in postsecondary 
educational institutions, organizations for people with various disabilities, suppliers of adaptive 
technology, mainstream and adapted software and courseware developers as well as hardware 
manufacturers and distributors. 

In addition, reports will be sent to: national, provincial, and local organizations of and for people with 
disabilities. These organizations will be asked to inform their member groups by way of regular mail or 
internal newsletter. Similarly, we will send copies to rehabilitation centers, government agencies. 
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professional associations, including the Canadian Association of Guidance Counselors, and other groups 
concerned with the issues. Our partners and Advisory Board will be of great help in assisting us with 
suitable venues for dissemination of the findings in both the scholarly, consumer, and "gray" literatures. 

It should be noted that our team has been particularly effective in disseminating information not only to 
the scholarly community, but also to the community of end users and policy makers. For example, we 
have shared our findings on professor and student interactions with those who educate college students, 
with rehabilitation professionals (Fichten, 1985a, 1985b, in press; Wolforth & Fichten, 1991), with college 
students who have disabilities (Fichten, 1994), as well as with the larger disability community (Fichten, 
1995a). We have also learned about a variety of French and English newsletters and conferences during 
our current project. For example, it can be seen in our "team CV" (see Appendix 1) that we have already 
disseminated our preliminary results in a large variety of sources. 

We will also send copies of our findings to the "media," including mainstream computer and education 
magazines as welt as various magazines for people with disabilities. 



METHOD 



Overview in Outline Form 



Phase 1-4 Focus Groups 

• Bilingual 

• 31 Participants 

• Students with disabilities 

• Personnel responsible for providing services to students with disabilities 

• Professors 

• “Ragtag" (i.e., others) 

Phase II - Interviews 

• 37 students and 30 college and university personnel responsible for providing services to 
students with disabilities 

• 10 provinces, 2 territories 

• English and French 

• Universities, colleges, distance education 



Phase III - Questionnaire 

• 725 students with disabilities 

• Cross Canada 

• English and French 
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PHASE I: FOCUS GROUPS - METHOD AND FINDINGS 



Overview 



To obtain an overview of issues and concerns, in Phase I (fall 1997) we conducted a series of four 
bilingual focus groups in the Montreal area. This involved 31 individuals. Groups were held for (1) 
postsecondary students with various disabilities, (2) college and university personnel responsible for 
providing services to students with disabilities, (3) professors from both arts and science disciplines, and 
(4) academics, computer specialists and other concerned individuals. From these meetings we obtained 
broad notions about some of the key issues of relevance to the effective use of computer, information and 
adaptive technologies by postsecondary students with disabilities. 



Introduction 



The main objective of these focus groups was to obtain data that would allow us to create a questionnaire. 
They were conducted with this goal in mind. This is in accordance with Morgan’s (1988) view that focus 
groups can be categorized as qualitative research where the methodology and analyses are not traditional, 
specific, or continual. 



Why focus groups? 



The topic of computer, information, and adaptive technologies and students with disabilities in postr 
secondary institutions is a relatively new area of research. In fact, review of the literature revealed very 
little empirical research regarding this subject in Canada. Consequently, we felt it was important to 
understand the issue from a “grass roots” perspective. Morgan (1998) suggests that focus groups can 
provide clues about how respondents might talk about a new topic, what type of language would be used, 
etc., enabling researchers to identify items for scale construction. The use of focus groups, as illustrated 
by Morgan (1988) and Kruger (1994), presents a concrete starting point that can assist in the creation of 
a comprehensive questionnaire in an area of disability research that seems virtually unexplored. 
Essentially, our goal was to gather new information on an issue that was relatively unknown to the 
general public, the researchers themselves and, in some ways, to the parties concerned. 

Since our intent was to gather information about the experiences of students with disabilities in the area 
of computer information and adaptive technologies, we initially planned to have three separate focus 
groups; students with disabilities, college and university personnel responsible for providing services to 
students with disabilities, and other concerned individuals. It soon became apparent that the issue of how 
students obtained their technologies, as well as if and where they were able to use these depended, to a 
great extent, on other people and educational policies. Thus, we enlarged our scope. The investigation 
lead us to review another aspect of the system. What were students’ classroom experiences when using 
computers? If students had the technologies, what were the barriers to using them? Who, among direct 
service providers, had information about computer and information technologies? What, if any, role do 
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professors have in facilitating the use of computers in the classroom? As these compelling questions 
emerged, the necessity for a fourth focus group became apparent: the professor focus group. 



Methodology 



The main objective of the focus groups was to obtain data that would allow us to create a structured 
interview protocol. 



Data Gathering 



The data were gathered in the following way. A series of questions were designed to obtain preliminary 
information from participants. Some questions were composed of two parts, some were parallel questions 
that allowed participants with diverse experiences to respond, and others were uniform questions to 
which all could respond. In each focus group session two note takers were used and the proceedings 
were audio taped to gather information as accurately as possible. This process was followed for each 
group. To respect confidentiality of participants, their names as well as the names of their educational 
institutions were omitted from all transcriptions and reports. Furthermore, the sex of participants is 
protected using “s/he" comments whenever reference is made to individual participants. 



How The Focus Groups Were Conducted 



We set up four focus groups with the intent of gathering information about experiences of students with 
disabilities in the area of computer information and adaptive technologies. To obtain this information, 
participants were asked a series of questions and were given a time limit to answer each. This took place 
in both French and English (see Appendix 3). 

After the question period, we opened the discussion to a “free-for-all," where participants were given the 
opportunity to share other experiences or ask questions of their own. Groups were informed that the 
meeting was bilingual, allowing participants to feel free to answer in either language. Regarding the issue 
of confidentiality, we assured participants that all information shared with us would remain confidential 
and be used only for the purposes of this project. 

The initial focus groups that were set up included students, personnel responsible for providing services 
to students with disabilities, and a group we called “ragtag" - this consisted of people interested in this 
project who came from diverse backgrounds. Based on comments made by participants, we formed a 
final focus group comprised of professors. 
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How We Got Participants 



Our team contacted offices for students with disabilities to recruit students from English and French 
postsecondary institutions in the Montreal area. The same approach was used for personnel responsible 
tor providing services to students with disabilities and professors. The majority of participants were from 
English institutions and, despite the popular belief that the field of computer technologies is male 
dominated, each of our focus groups included at least one more female than male. 

The student focus group consisted of 12 students (7 female and 5 male). Three of the students were in 
university while the others attended Cegep. Only one was from a French speaking university while the 
others attended English speaking institutions. Students had a variety of disabilities. 

The focus group for personnel responsible for providing services to students with disabilities included six 
participants (4 female and 2 male). Four service providers worked in offices for students with disabilities. 
The other two individuals were a psychologist at a school for children with disabilities and a trainer from 
an assistive technology manufacturing/distribution company. 

The “ragtag” focus group was comprised of eight participants (5 female and 3 male). This group included 
postsecondary instructors who were not available to attend the professor focus group, computer 
technicians who gave us a rare view of technological realities, and people who had an interest and/or 
expertise in the area of disability. Some of the participants had disabilities. In addition, participants for 
this group were recruited from our Advisory Board. Although these individuals were primarily from 
assistive technology industries, others were simply people on the Board who were interested in the issue. 

The professor focus group consisted of five participants (3 female and 2 male). This group included four 
professors and one academic observer who participated despite her non-teaching position. 

It should be noted that these focus groups were atypical in comparison to other focus groups which have 
been utilized for research purposes. The objective here, however, was to gather basic information to 
develop a comprehensive interview protocol. 



How The Data Were Reviewed 



The review of the focus group data is presented as follows. We looked at the responses for each question 
in each focus group. The notes taken during the meeting were reviewed along with the verbatim 
transcriptions. Elements of focus group analysis - how the data were handled, how categories were 
developed, how the data were verified, as well as systematic analysis - followed Morgan’s (1988) 
definition. This ensured that biased interpretation of the responses was kept to a minimum. 



How The Data Were Handied 



The notes from the focus groups were systematically categorized. An attempt was made to keep the data 
error-free. It remains possible, however, that one might make errors in interpreting participants’ 
statements or by setting up very limited categories. 
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In three of the four focus groups, the majority of participants’ statements remained intact; these are 
presented in quotes. Only the ragtag focus group required more summary and interpretation on our part. 
Nevertheless, to maintain the integrity of participants’ statements, portions of sentences are included. 
Verb tense was changed only if utterances were grammatically incorrect or unfinished. These changes 
are indicated with parentheses. 



How Categories Were Developed 



Each focus group was analyzed separately. Thus, categories may or may not be the same in the four 
groups. Headings indicate categories as derived for analysis from each question in each focus group. 

Within each category, responses as summarized by the note takers are included. The only changes 
made are in spelling and punctuation. If unrelated but relevant comments to a specific question were 
made by the participants that the note takers recorded, then they were placed in the discussion section. 
For the most part, any personal observations were reserved for the summary sections. Summaries 
include key findings. Specific summaries are included for the whole group, as well as for each question 
whenever it was needed. This approach is consistent with the elements of Freire's (1989) concept of 
dialogue. 



How The Data Were Verified 



The data within each focus group were reviewed, one question at a time, by subcategories. Selection of 
categories was based, in part, on the questions. For example, questions regarding advantages and 
disadvantages led to the creation of categories with these very headings, among others. 



Systematic Analysis 



A systematic analysis of focus group data was done in the following manner. Each focus group’s 
questions were divided into categories and sometimes sub-categories. Then, a small comparative 
analysis was made between each focus groups’ responses with respect to the main issues. These were: 
computer, information and adaptive technologies from the perspective of students with disabilities, service 
providers, professors, and “ragtag” participants. Each group presented and represented unique 
perspectives. 



Limitations 



There are many limitations to the review of the focus groups. Although parts of the participatory frame of 
reference are used to review the data, only one person conducted the analysis. Thus, it is not 
participatory in practice. Therefore, it seems that the review method is more consistent with the 
perspective of focus groups as qualitative research (Morgan, 1988). As such, the data obtained via the 
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focus groups, similar to data obtained via individual interviews, can be used as preliminary information to 
assist with the construction of a structured interview protocol. 

Although there were several people with disabilities on the team that constructed the questions, only one 
was currently a student. This limited our perspective. In relation to the student participants, an attempt 
was made to keep their statements alive and accord them a predominant voice in the review by keeping 
comments in their original language (i.e., English or French) and grammatical form. The most important 
limitation of this participatory review is the fact that although we do have verbatim transcriptions of the 
meetings, we must still rely on interpretations of what was said. 



Conclusion 



In the conclusion, an attempt is made to bring together recurring themes. It contains parts of summaries 
from the various focus groups, showing the similarities and differences between them. Krueger’s (1994) 
principle of focus group analysis suggests that analysis should seek to enlighten or bring alternative 
explanations to the query arising from a focus group. The analysis and conclusion have attempted to do 
so. 



Focus Group # 1 
Students 



The student focus group consisted of 12 students. Questions are presented in Appendix 2. Their 
responses to the questions reflected both the nature of participants' disabilities and whether or not they 
were consistent users of computer, information and adaptive technologies. 



Question 1 

What advantages and disadvantages do you see that computer information and 
adaptive technologies have for students with disabilities? 



In Question 1 , students' perceptions of the advantages and disadvantages of computer information and 
adaptive technologies are examined. Responses to this question are divided into two sections: 
advantages and disadvantages. The section on advantages is further divided into five subcategories 
while the disadvantages are grouped into four subcategories. 
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Advantages 

Responses by students with disabilities reflected the statement by Roulstone (1993) that using computer 
technologies is seen as a way to enhance access. In effect, the advantages of using computer 
technologies can be grouped into five major categories; assist with the specific task of writing, computers 
as a means to faster access, organization of work, time issues, and personal growth. 

Assist with the specific task of writing 

Here, students mentioned the following: “one can write properly and neatly without worry," “benefits of 
typing: exercising one's fingers," and “spell check can be an advantage or a disadvantage.” 

Computers as a means to faster access 

Others suggested that computers could help surmount barriers caused by specific impairments. One 
person suggested that, “for Deaf or physically impaired students, it is possible to use the computer to 
communicate with teachers via e-mail." 

Beyond the classroom itself, other students stated that the computer allows for “meilleur acces a 
I'information (ex., “bibliotheque sur CD-ROM")." Computers also allow “facilite de communication,” for 
students with communication impairments. Some students were specific in defining how computers 
and/or computer adaptations facilitated access to specific tasks: “uses synthesized screen reader, (it is) 
very helpful. It allows me to do essays." Students also “have texts on tape." Another student said s/he 
uses a “computer that enlarges text." One student seemed to reflect the overall view about the 
advantages of computers: “computers remove disability.” 

Organization of work 

In addition, computers seem to assist students with organization: “I do not worry about mistakes or 
organization. I can get ideas down quickly and worry about corrections later,” and “always have a copy of 
your own work on file." Some students also cited the cost of organizing: “less time consuming than using 
conventional means." An example of time-consuming conventional means would be organizing work on 
cue cards and then having to frequently rewrite these. Another student indicated that using a computer 
during “exams affords better organization." 

Time issues 

Speeding up the execution of tasks seemed to be an advantage that was attributed to computers by 
people with a wide range of disabilities. Students seemed to indicate that “computer work is faster and 
neater.” In addition, it “saves time on assignments." Furthermore, “using computers and texts on tape 
helps in terms of time." 

Personal growth 

The one area of advantages that is perhaps more disability-specific is that of personal growth, and it is 
not surprising that people with disabilities would look at computers and adaptive technologies as another 
way of eliminating physical and personal barriers. People stated that with computers one has “moins de 
dependence." It “gives power to believe in myself more, and (I’m) self-confident, (it) feels clearer." 
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Disadvantages 



The disadvantages of using computer technologies can be grouped into four major areas: academics, 
training and assistance in usage, attitudinal and classroom problems, and disability-specific 
disadvantages. 

Academics 

Students mentioned disadvantages related to academics such as, “I forget how to spell." Another student 
felt that computer technologies were “bad because it creates a dependence." Others felt that specific 
programs were unreliable; “problem with spell checking is that it does not pick up all errors." Others 
mentioned: “the cost, it's expensive to have a computer!" 

Training and assistance in usage 

The four students who mentioned training and need for assistance appeared to be reflecting a reality that 
was further explored by service providers: “the programs are updated and more training is necessary; this 
is time consuming." This can be true for all. However, one student was more precise; “technology is 
changing and it's difficult for people with disabilities to catch up.” Others related specific problems with 
lack of assistance: “when I’m stuck (e.g., on the weekend), there is no one to offer assistance.” - 

Attitudinal and other classroom problems 

These are difficulties mentioned by students that are not directly caused by technologies. They pertain to 
the fact that technology is used to maintain existing biased attitudes: “in class, I feel that (classmates) are 
annoyed when I use a computer during exams." Other students reported on general difficulties in the 
classroom: “in class, the problem is that despite note taking, a lot of on-the-spot information is lost (e.g., 
calculus class).” Others have more general complaints regarding the role of computers: “the removal of 
face-to-face interaction.” 

Disability-specific disadvantages 

Some students with mobility impairments named specific software and hardware as having 
disadvantages for them: “mouse,” “Dragon Dictate." Others mentioned that some “programs are too 
fast." Another relayed how a specific task was disadvantageous for him/her: “typing is very tiresome for 
some people with hand dexterity problems. For papers and assignments, I can't type fast and voice 
recognition is not helpful because it doesn't recognize my words." 

The internet causes different disadvantages for students with mobility impairments and for students with 
visual impairments: “can't work well on the internet because it requires the use of a mouse and I can't 
control it very well (time constraint)." Other students spoke of adaptive technologies causing difficulties: “I 
have problems with voice synthesizer, there’s not enough detail to navigate successfully through complex 
programs," “difficult to access internet even with screen reader because there are so many graphics.” In 
a more general manner, various students reported that the fact that “technology changes and one is 
always trying to catch up” becomes a disadvantage. Also, one must account for “la fragilite de 
I’equlpment." 
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Question 2 

a) What personal experiences have you had, if any, in the use of these 
technologies? 

b) What factors do you feel prevent or help access to these technologies? 



Only four students responded to the first part of this question with respect to their experiences with 
technologies. These experiences were a combination of how or where they obtained their technologies as 
well as the qualities and misadventures they experienced. 

One student stated: “got a computer when I went to Cegep." Another: “I got a Toshiba 2000 and learnt 
Microsoft." A third student said that s/he was “granted a computer with Dragon Dictate and I also had 
recordings of books." A fourth student spoke of difficulties encountered. 

All students responded to part (b) of the question (i.e., what prevented them from using technologies). 

Part (b) was subdivided into six areas: cost, problems with access to software/hardware, lack of 
appropriate software/hardware, attitudes as barriers, policy related problems, and lack of information 
about existing funding programs. 



Cost 

Cost is cited by six students as a factor that prevents them from using computer technologies. The 
students’ responses included personal experiences: one student reported that s/he knew of many helpful 
programs but cost prevents access to them. Another student remarked, " it costs a lot of money (people 
can't afford technologies anymore)," and “ I would like (to have access to) the internet and a computer, 
but I can’t afford it." 

High cost was also related to the replacement of items. Other problems involved tape recordings (i.e., 
chewed up tapes, etc.). Other students made suggestions with respect to funding: “il devrait y avoir plus 
de flexibilite par rapport au gouvernement et aux programmes financiers.” 



Problems with access to software/hardware 

Some of the software/hardware problems are not disability related. For instance, “I have a computer at 
home but it has low power and it takes a long time for it to load programs,” “first time I went to Cegep, I 
had a really heavy laptop and as such left it at home often,” “computers break down and I am at a loss,” 
and “documents get erased.” 

Some students mentioned hardware problems that interfere with adaptations: “Dragon Dictate doesn’t 
work with the cheap sound cards at my Cegep.” Others mentioned problems caused by the inaccessibility 
of the primary software in certain technologies, “problems with Windows: icons are useless for the blind.” 
This causes overall barriers to people with specific disabilities. 
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Students also related frustration with adaptive computer technologies: It is frustrating when I lose 
documents because of the synthesizer." Other problems included: “can’t access internet information 
because of lousy programs.” 

Lack of appropriate software/hardware 



Some students referred to a shortage of programs that might be of assistance with respect to their 
specific needs: “there are no specialized programs for dyslexia, thus, I must still rely on a proofreader.” 



Attitudes as barriers 

Whereas some technologies are able to diminish the importance of some technical barriers, old barriers 
such as "attitudinal barriers" still remain. Sometimes these are transposed onto the new technologies. As 
revealed by one student: “I wanted a note taker but the professor wouldn't allow it. Once I got a computer, 
I still had problems gaining acceptance from others." 

One student reported an experience with the acquisition of much needed technologies. One year, s/he 
obtained a computer (Macintosh) and learned how to use it: “In the following year, someone else needed 
that computer and I was forced to give it up in exchange for another, an IBM, which required that I learn a 
whole new system.” Other students spoke of how having different brands of computers at home and 
school "creates compatibility problems" (i.e., compatibility with respect to work done on one brand at 
home that may not be transferable to the computer at school). Furthermore, students in such a situation 
find themselves having to learn two systems. This is time consuming. 



Policy related problems 

Students were aware of how educational and loan policies create difficulties: “policies establish who can 
obtain technologies." Students informed us that in cases such as the following, they are limited as to the 
type of assistance that they may obtain: the student is a seasonal worker and “there are no bursaries to 
get a computer" (this applies to part-time students). 

How policy defines severity of impairment was cited as a factor in preventing the use of technologies. 

One student indicated that in some cases the degree of a “hearing loss is not serious enough to get 
access to free technologies." Students say that they have “problems even when sitting in the front of the 
class to lip read because then note taking is impossible." “Ideally, I would have a laptop because I could 
type while lip reading." One student stated that insurance can also create constraints: “un an de 
negociation avant d’avoir de I'aide financiere. Maintenant, j’ai un probleme avec les assurances centre les 
bris." 



Lack of information on existing funding programs 

Students also affirmed that there is a lack of information about existing subsidy programs: “many people 
wait to get into programs and don’t know what to ask for. People should be trained to be able to answer 
everyone’s needs." Others say, “if you are in a career program, it is difficult to keep in touch with service 
providers." One suggestion by students is that with respect to computer programs, one should focus on 
developing programs that everybody can learn. 
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Summary 

Initial word count for Question 1 resulted in: “expensive” and “cost too much” being noted five times each, 
“training” being mentioned three times, and “teaching” being recorded once. Expenses of computer 
technologies, updates etc., were mentioned as a disadvantage a total often times. Six of the students 
mentioned this. This was followed by need for training and/or retraining. 

Personal growth and self-confidence were clear non-technological advantages mentioned by some 
students. 

Three students mentioned that the same products had both advantages and disadvantages. This 
however, was a function of the nature of the disability and the size of the class. It appears as though 
people recognize that technologies which are useful can also create a form of dependence. For example, 
spell checkers are useful but can also create a form of dependence in that one might forget how to spell. 
Irving Zola is cited alluding to this problem, which he calls “the over-technicalization of care” (Oliver, 

1990). Zola was concerned that technology would overcompensate to the point of making one feel 
useless. It is evident that students are seeing both the advantages and disadvantages of computer 
technologies, giving them a balanced perspective. 

For Question 2, students appeared to be citing more elements that prevent access to technologies. Some 
students felt that policies created barriers, whilst others stated that they lacked information about subsidy 
programs. 

Cost was cited more often in this question than in Question 1 . As well, students reported on the 
limitations of technologies. Most of them presented concrete shortcomings of various software and 
hardware items. 

Some students said that the attitudes of teachers and fellow students created barriers in their using 
technologies in class. 

When comparing disadvantages and advantages, students cited fewer advantages. The fact that 
technology may be creating additional barriers for students with various impairments, similar to those 
existing In the rest of society. Is discouraging. 

One possible reason why students cited more disadvantages may be their lack of financial freedom. This 
lack might mean students have access to lower quality computer technologies. In the section on policies 
and subsidy programs that assist students with disabilities to obtain computer technologies in Quebec 
one notices that these policies do not treat students with different impairments in an egalitarian way. 

Some students are excluded completely, notably students with learning disabilities. Others are allowed 
some types of assistive technologies, but not computers. For example, students with hearing impairments 
can have access to a C-Note system only if their hearing loss is greater than 70 decibels. Moreover, they 
must make a choice between this technology and other forms of assistance. For each impairment 
grouping, there are specific requirements. 

Policy makers exacerbate existing barriers by viewing the problems as originating from within the 
individual. They try to remediate or accommodate individual impairments, rather than assuming that the 
primary problem exists within the social structure (as suggested by the social model of disability cf. Oliver, 
1990, 1996; Swain, Finkelstein, French, & Oliver, 1996). A shift away from the current ideology might 
allow students with disabilities to be treated fairly within a social structure that would permit the 
development and distribution of technologies that are accessible. 
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The students’ responses seem to indicate that a substantial effort is needed to educate manufacturers of 
computer technologies and that strong laws are needed to render technologies accessible. Will we 
approach the next millennium with a knowledge-based, technologically sophisticated society wherein 
people with disabilities will again be the largest members of the new underclass? 



Focus Group # 2 

Personnel Responsible For Providing Services To Students With Disabiiities 



Personnel responsible for providing services to students with disabilities are the front line people who 
make various services available to students with disabilities in the academic milieu. Given their role, we 
asked them questions about factors that could facilitate students’ academic life. Institutional policies 
concerning adaptive technologies and funding were priorities. Specific questions asked are available in 
Appendix 2. 



Question 1 

y 

What are funding sources for adaptive, computer and information technoiogies? 



Responses are divided into government and non-government sources. It should be noted that all 
responses pertain to the Quebec context. 

Government sources 

Participants seemed to be aware of a variety of sources. Some of their responses pertained to assistive 
devices rather than to computer technologies. For instance, “Quebec government provides money for 
TTYs as far as we know,” “only source for ownership in home may be answering machine for TTY.” 
Others mentioned specific Quebec government sources such as the Office des personnes handicapees 
du Quebec (OPHQ), the Ministere de I'Education (MEQ), and funding from the Regie de I’assurance 
maladie du Quebec (RAMQ). Participants did not indicate whether these were specifically for students. 

One individual offered information on specific funding for Quebec university and college students 
with disabilities. "When it comes to personal equipment, the government will pay only if other 
organisations won't pay." Another participant gave a brief definition of the funding process: "At the 
university level, which is different from the Cegep level, students are individually funded. 

University students apply directly to the Direction generate de I'aide financiere (Programme 
Allocation pour les besoins particuliers des etudiant(e)s atteint(e)s d'une deficience fonctionnelle 
majeure) under a section called material resources (this is a component of the program). 

Services, adaptive transport and information technology would fall under the material resources 
heading. (Anybody) with a physical disability can apply for computer technologies, whatever 
access additions they need: voice synthesizers, scanning system, input devices, trackballs, 
mouth stick, whatever you need to make an integrative system. That covers pretty much 
everybody... This is a fairly strict definition, but everybody is covered under that definition, except 
for people with learning disabilities. They do not fall into the definition at this point of time." 
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The service provider also gave some examples: ’’Somebody with a hearing impairment who uses 
the oral method can apply for a portable computer if they’re going to be using computerized note- 
taking in the class. That’s under the understanding that the second computer in a two-computer 
system is supplied by the university where the student is studying.” 

According to the personnel responsible for providing services to students with disabilities, 
students with a visual impairment would not apply under this program. They apply to a program 
called the Programme d’aide visuelle (PAV), administered by RAMQ. Equipment is distributed to 
students by designated institutions. Equipment is on loan to the individual, but belongs to the 
institution. Nevertheless, students with visual impairments can apply to the Ministry of Education 
for bursaries. 

At the Cegep level, financial assistance for services and equipment is given in a lump sum to the 
Cegep. In most cases, the budget is given to two major Cegeps. This is known as the Direction 
de I’enseignement collegial budget reserved for “I’acquisition d’aide technique". 

Personal equipment 

Another service provider explained that general equipment for those with a hearing impairment 
can be obtained from RAMQ as well. 



Non-government sources (foundations, private companies and others) 

Participants gave examples of private funding sources such as, “Rotary Club, Lions Club, and individual 
organizations such as War Amps." They did not elaborate on how often or what type of assistance these 
organizations provided, except that one of our participants added that one group, “used to provide (the 
Rotary Club about ten years ago) for students disabled from accidents (car, etc.), no questions asked. 
They gave a lot of money.” 

Questions and comments 

One of the benefits of focus groups is that they allow for an exchange of information, thereby giving 
something back to the participants. Information is empowering (Freire, 1992). In many ways, focus groups 
allow participants to voice their concerns. Often, these are issues of which researchers are unaware. 

Personnel responsible for providing services to students with disabilities were candid about some of their 
concerns. One participant said that one of the biggest crises is that more and more of their clientele are 
not eligible for government programs and that they must look at ways to challenge the government. With 
respect to funding sources in Quebec, personnel responsible for providing services to students with 
disabilities stated that “when applying for funding, there’s no upper limit whereas in Ontario, etc., they 
might have a $3000 limit." 



Question 2 

a) If the college or university owns adaptive computer technologies, how do 
service providers learn how to use it, and who provides the technological 
supports and training? 

b) How do students learn how to use adaptive computer technologies? 
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Although this question has two parts, most participants responded only to one or the other. Therefore, this 
question was divided into ‘how service providers learn’ and ‘how students learn’. 

All personnel responsible for providing services to students with disabilities indicated that they were self- 
taught. For example, “our staff provides training by sitting down with the manual or consulting with the 
provider. WeVe also self-taught through experience with people who use the services themselves,” and 
“students are a great resource because either they already know or can spend the time to learn. Have to 
be very harsh and dedicate time to learn to get things working.” 



Problems encountered 

“One discovers things after product is bought; it doesn*t come out of the box and work (e.g., 
compatibility problems). In Quebec, it's difficult to get into the system, but once in, you're fully 
covered except for training. There's no funding and the companies charge $600 a day. 

Service providers did not provide training. You get people coming from different backgrounds: 
some students know while others don't. We fill in where the organizations have not (provided 
service). ” 

One participant made an interesting and appropriate analogy, “it's hard to learn to drive a car if you don't 
have one.” S/he added, “we’re not allowed to provide tutoring with money." Another service provider 
asked, “but is training equal to tutoring?” 



Questions and comments 

Another issue raised concerned the question of training, “whose responsibility is it anyway to provide 
training?" With respect to some students, service providers informed us that some students need to be 
trained before they can get on the waiting list for equipment. Others pointed out that the population is 
largely mobility impaired, the majority use computer technologies, and they arrive at postsecondary 
educational institutions with the skills already in place. They never have to pay for trainers because they 
are able to get student volunteers. 

From the service providers’ responses, the notion that both service providers and students are learning 
technologies without systematic training becomes apparent. 



Question 3 

Comment on the role of other departments, such as audio-visual and the library, 
in providing adaptive computer services. 



Of the four individuals present, three responded directly to this question. At one university, the office 
providing services to students with disabilities takes responsibility for specialized equipment located away 
from their premises, "even though we don't deal with staff (from other departments)." 
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All three service providers claimed that these departments rely on the know-how of the office providing 
services to students with disabilities to learn and service specialized equipment. As stated by one 
participant, “really, we are the only ones with extensive knowledge about the technology.” Why this 
occurs is illustrated by the following comments: “the staff doesn’t remember how to use the equipment. 
We wish it was different but the library has a constant change of staff. They can be trained for a day but 
by the time they are needed, they've forgotten the information,” and “the real issue is how to fit together 
all the systems that are available. We need to decentralize.” 

Open discussion following Question 3 centered around the issue of frustration. Some participants 
expressed frustration at the institution's expectation that they are responsible for everything that concerns 
students with disabilities. “It's frustrating to be treated like a 'local expert.' People forget but we can't 
blame them, although it is very frustrating.” “...sometimes legitimate, but when we're always called about 
(issues) that aren’t related to specialized skills, the person isn't thinking beyond 'disability' and so it goes 
to our office (e.g., the disabled door should be fixed by the door company and yet we get calls anytime it 
doesn't work).” 



Question 4 

How are decisions made in your institution about what adaptive computer 
technoiogies students use? 



Responses fall into two categories; unofficial decision making (no formal established process), and official 
decision making. 

The more official process is illustrated by the following; “decisions are made in the office providing 
services to students with disabilities - keep itself on mailing lists, e-mail, snail-mail (e.g., EASI discussion 
list).” 

The less official process, which is cited by the majority of personnel responsible for providing services to 
students with disabilities, works as follows. “We listen to students about what they use and what they've 
heard and then we make recommendations,” “we do research, get demos, make recommendations, get 
feedback from students, and we inform students about what's out there,” “call other service providers, 
network, consult each other, get opinions, try to harmonize as much as possible,” “some consult 
organizations for people with disabilities, the internet and students with expertise,” and “look at prices, 
where located.” It can be concluded that, for the most part, decisions are primarily made in an informal 
way by the service providers. 



Question 5 

Technology is always changing. How do you obtain the most current information 
on those changes? 



This question also made an attempt to see if there is a formal process of gathering information. Of the 
people who responded to this question, three mentioned, “word of mouth.” Two others mentioned 
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exchange of information by e-mail. Another participant noted that “you can do a lot of research on the 
World Wide Web also (but it takes time). With discussion lists, you can get connections with people that 
‘pop up’ often. You can also get Information from reading the news, etc. People will send you clippings. 
The Web is also good.” 

Responses of the participants suggest that there does not appear to be an organized information 
gathering method whereby students and personnel responsible for providing services to students with 
disabilities can be updated and informed about changes in the area of computer technologies. Nor is 
there evidence of an established means of acquiring up-to-date information on recent developments. 
Moreover, service providers' frustration about limited time is evident. This issue came up often during this 
focus group session, indicating that acquiring information about new developments in computer 
technologies becomes a low priority given the constraints of their job. 



Discussion 



In the free-for-all section discussion centered on the following topics: suggestions, concerns, questions, 
and information seeking/sharing. 

Suggestions 

One individual summarized the feeling expressed by most participants in the session, “would it not be 
nice if we had more time, money, trained staff, and the latest equipment?” 

Concerns 

As one participant stated, “When we learn for ourselves about the adaptive technology, it feels like 
students are getting the short end of the stick. We don't have enough time to network. It's like teachers 
have ‘pedagogical days’ but we don't get that. If we're really stuck, I can get a replacement, but this 
shouldn't have to be done.” 

Questions 

Adaptive technology accommodations for students with physical disabilities are relatively straightforward 
but what about students with learning disabilities? What kind of software exists for them? “We don't know 
what kind of technology exists.” “What's more advantageous: loaning of technology or ownership?” “I'm 
curious about students' comfort level with different technologies: does it have to do with personality or 
training? I think people could use technology for years and still not be comfortable. We should try to make 
sure that students have the skills they need. If we knew more, maybe we could train them better.” 

Information seeking/sharing 

One person asked, “are students allowed to take the laptops home? Who's accountable?” The sharing of 
information regarding procedure in this matter came from only one service provider. “We loan them out for 
two or three days and they are Insured off-campus. I also suspect that they are covered at home, except 
for the deductible of course. If we purchase new items, then we add them onto the insurance.” 
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One person asked about equipment. “How do students know about what is available to them? How long 
does it take to get the equipment?” A service provider responded that: 

“Once you put in the form, you get a response within four to six weeks. After your initial 
application, they'll send the first half of the money. When you send in the receipt you get the 
remainder. The most time-consuming part is to get the paperwork done (e.g., if you need three 
quotes, there might not always be three places that can provide them). ” 



Summary 

Although there were few participants, the conversation for each question was very fluid, making 
categorization of responses more difficult than was the case for the student focus group. Nonetheless, 
some of the issues raised by the students were seen here as well: cost, rapidly changing technologies, 
and limitations of policy and training. 

Service providers’ individual issues were grounded in time constraints; this issue was noted six times by 
the four participants, making this a predominant concern for them. 

The open discussion with personnel responsible for providing services to students with disabilities 
covered many issues of interest. The exchange and sharing of information seemed to benefit the service 
providers as much as the students. Some among them asked about specific products. In reference to a 
product called Alphasmart: “it is a keyboard with a little memory and you can plug it into a PC or a Mac. 
It*s lightweight, durable, and lasts up to 200 hours on a battery.” Everyone was interested in the details. 

In all, it appears that with the advent of technologies In academic life, “the role of service providers is 
changing - the job descriptions are changing.” 

In the focus group notes there appeared to be lots of different information about policies that govern 
financial assistance to students with disabilities. In Quebec, students with disabilities can benefit from 
various programs for the purchase or loaning of equipment as well as bursaries. One of these is the 
Programme d’allocation pour les besoins particuliers des etudiant(e)s atteint(e)s d’une deficience 
fonctionnelle majeure. Students considered as having a major functional disability will be given the 
possibility of having their loans and bursaries changed into bursaries only. If students cannot attend full- 
time studies as established by the MEQ because of a major functional disability, they may attend part- 
time and be considered as full-time students for the purpose of the bursaries program. 

Theoretically, part of the loan Is converted into a bursary for students with disabilities so that they do not 
have to pay off a debt. As is the case for all bursary applicants, students with disabilities must meet 
certain criteria, income (i.e., parents’ income) being an important factor. A student can be categorized as 
either ’’dependent" or "Independent" from their parents’ income. Students are considered "independent" if 
they meet set requirements as stipulated by the program. With respect to disability identification, the 
program stipulates that the student must: 

a. Have a minimum hearing capacity of 25 decibels 

b. Have paralyses affecting one limb 

c. Have paralyses affecting one or more limbs 

d. Have a speech and language impairment 

e. Be a Canadian citizen or landed immigrant, permanent resident in accordance with the immigration 
law 

f. Be a resident of Quebec (Programme d’allocation pour les besoins particuliers des etudiant(e)s 
atteint(e)s d’une deficience fonctionnelle majeure) 

Under the “material resources” section of the “Programme d’allocation pour les besoins particuliers des 
etudiant(e)s atteint(e)s d’une deficience fonctionnelle majeure” certain equipment is covered, based on 
the student’s type and degree of disability. 



er|c 



Adaptech Project, Dawson College, Montreal 



Learning Technologies: Students with Disabilities in Postsecondary Education 



43 



A second program mentioned is the “Programme d’aide visuelle” (Visual Aid Program). This program is 
administered under RAMQ. It covers a variety of different visual aids. The Visual Aid Program is a loan 
program. The students must apply at one of the institutions designated by the Ministry. 

Hearing aids, wheelchairs, and other equipment are covered under RAMQ or the “Commission de sante 
et securite au travail” (CSST), depending under which program the applicant qualifies. At this time, the 
Quebec government is reviewing some of these programs. Thus, regulations are subject to change. 



Focus Group # 3 
Ragtag 



The ragtag focus group's responses were as diverse as the participants’ backgrounds. There were a few 
similarities with the professor focus group. Participants in this group expressed their opinions freely and 
the conversation was often unstructured. As was the case for the professor focus group, participants’* 
remarks were excluded if these were not relevant to the questions asked. Focus group questions are^^ 
available in Appendix 2. 



Question 1 

What are developments in computer, information and adaptive technologies in 
your area that are! should bel or could be useful to people with different 
disabilities? 



Participants interpreted this question very broadly. Some responded with personal experiences while 
others spoke about knowledge they had regarding specific products. Responses were divided into four 
categories: computer software and hardware, exchange of information on new technologies, problems 
related to technologies, and ongoing experimental research. 



Computer software and hardware 

Participants mentioned the benefits and pitfalls of certain technologies such as voice recognition. Some 
expressed the desire to see greater use of technology. Other participants noted new technologies that 
they had come across (e.g., a pen and pad device that was easier to use than a mouse, “WritePad” from 
Texas). 



Exchange of information on new technologies 

There was an exchange of information between participants regarding where one could go for updates on 
new technologies. For example, one participant mentioned a recent invention known as the NADA chair 
that s/he found out about by attending the COMDEX convention in Toronto in 1 997. In addition, someone 
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mentioned that the Disabled Students Centre at a specific Cegep had information for students with 
disabilities. The participants also alluded to web-based instructional material. 



Problems related to technologies 



Problems related to technologies were discussed here also. This is a subject that is mentioned in all four 
focus groups. One person suggested that, “while computers are good for most students, they create 
special problems for visually impaired.” More specifically, Windows was mentioned as, “not helpful to 
visually impaired.” In this focus group, as in most others, the issue of upgrading computers was also 
singled out as problematic. 

Some of the participants in this group expressed concerns related to the usage of other technologies to 
accommodate students with disabilities. One professor shared an experience and made suggestions: 
“when visually impaired students need to take an exam, it’s too much of a hassle. I would like to see 
some mini-centers where a teacher may borrow a machine when needed. It would save time and energy 
for students and teachers.” Another professor made references to FM systems and their proper use in the 
classroom. 



Ongoing experimental research 

Some of the responses were not directly linked to the question asked. Nevertheless, these had 
implications for students with disabilities and covered issues such as the virtues and problems of voice 
recognition. Other issues included a discussion of ongoing experimental research such as studies with 
baroque music to facilitate and enhance language learning. Even a research project in Japan was 
mentioned, where a headset that works with a computer by using brainwaves is being developed. 



Question 2 

What new developments in computer, information and adaptive technologies do 
you see as likely to pose difficulties for people with disabilities? 



The conversation became diverse and profuse in response to this question. There seemed to be a variety 
of problems attributed to computer technologies, most notably compatibility problems. Some of the 
problems discussed concerned technologies that aim to assist persons with visual impairments. For 
example, “in area of visual impairment there are difficulties with interfacing parts of visual/spatial 
programs,” “also have difficulties getting a voice synthesiser to interface with other products - often 
conflict with other things on computers.” One of the participants added, “although new video screens are 
great, they are useless for visually impaired.” 

One of the participants voiced his/her frustration towards technologies: “users need to be savvy and 
persistent. I think the average person finds this daunting.” The participant implied that this would pose an 
even greater difficulty for persons with disabilities. One participant reported that, “software aimed at 
persons with learning disabilities is not user friendly. An example is that if (a) word is not spelled right, it 
makes a big mistake In commands.” Someone commented that, “the information on the screen comes too 
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fast. It would be good to slow down and make it more adaptable.” Someone else suggested that touch 
tables used for the internet could also be made more adaptable. 

Generally, everyone seemed to agree that compatibility and lack of appropriate adaptation of 
technologies create obstacles in an area that should be accessible to everyone. 

Some of the professors in this focus group expressed concerns about professors’ ability to find solutions 
to their students’ problems. For example, it was noted that some students with learning disabilities might 
have a disadvantage in following the screen on the internet: “students do not or cannot read. Just click on 
what is underlined.” 



Question 3 

What other resources could our research team call upon for relevant 
information? 



Someone indicated that professors do not get adequate information about suitable computer 
technologies. This was followed by suggestions that professors be brought together to discuss this issue. 

Participants also suggested that software/hardware companies should be made aware of compatibility 
problems and that they hold off creating new versions so that the software can become better integrated 
and more adapted. 

Other software suggestions included that companies be informed of problems with the use of graphical 
user interfaces (i.e., how Windows can be improved for users with visual impairments). Furthermore, 
some participants suggested that programs which make use of spell checkers could be enhanced by 
integrating them with word prediction features. 



Other Resources Mentioned 

Some additional suggestions related to print media, television, and radio. Other suggestions revolved 
around contacting newsgroups. Furthermore, someone suggested e-mailing Bill Gates or meeting with 
the big software companies and exploring possible solutions. Other participants suggested that we 
consult computer clubs advertised in the computer section in the newspapers, as well as refer to relevant 
journals, the television show Computer Chronicles, and the radio show Quirks & Quarks. 

Other participants suggested referring to web sites dealing with technologies and people with disabilities: 
”Trace Centre and Microsoft must also have a site regarding disability. There are companies that 
specialize in disability adaptation.” 

Finally, community resources such as university offices for students with disabilities were also mentioned 
as a source of information. Other suggestions included compiling a list of associations and finding out if 
they have any further information regarding technologies for people with disabilities, or consulting 
newsletters dealing with specific disabilities such as the Dyslexia Association, the Learning Disability 
Association, and the Multiple Sclerosis (MS) Society (many of which have Web Sites). 
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Question 4 



What Prompted Your Interest In Our Research? 



This question resulted in additional open discussion. It is treated here as a summary of this particular 
focus group’s concerns. 

Participants cited both personal experiences as well as professional interests which prompted them to 
attend this focus group. Some participants are professionals with disabilities themselves who see the 
benefits and pitfalls of technologies, both within their immediate environment as well as their student 
client environments. Other participants are non-disabled professors who feel the need for more innovative 
means to teach and work within the academic environment. All seemed to have a genuine interest in 
exploring the barriers that are created by new technologies and in sharing perceived solutions. 



Summary 



Responses in this group were so diverse that we did not feel that summarizing these was appropriate. 



Focus Group #4 



Professors 



The final focus group consisted of four professors (two from universities and two from Cegeps) as well as 
a person who worked as a volunteer in a specialized school for children with disabilities. Most of the 
questions for this focus group were two-part questions which allowed for a diversity of responses, given 
that the participants were bringing with them diverse types of information. 



Question 1 

What personal experiences have you had, if any, in the use of computer, 
information and adaptive technologies with students with disabilities in your 
courses? What factors do you feel prevent or help access to these technologies? 



There were discrepancies between the question posed and the responses provided. Answers were best 
divided as follows: issues mentioned by professors, attitudes, and experiences with technologies. 
Questions are available in Appendix 2. 
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Issues mentioned by professors 

This incorporates both what hampers and what assists students with respect to technologies and access 
in general. Two professors spoke of the problem of access in general terms, “I come from an institution 
where access is limited (students with disabilities had to use freight elevators to get around). Access at 
our new building is better.” Another was more specific with respect to classroom size: “(the) problem is 
with the size of our classrooms (44 students with one interpreter for a deaf student). 



Attitudes 

This refers to attitudes expressed either about students or technologies. Two instructors expressed 
similar attitudes with respect to students and technology. One professor felt strongly that, “anything that 
does the calculations for you is counterproductive." S/he continued that, “if they (students) can't master 
the material, then they're blocked for future courses." With respect to students with disabilities, this 
professor said that “if (students with disabilities) want to use it (computers) for word processing then it's 
fine.” Another professor stated that s/he, “never had a student with a computer in class but usually I just 
give students with disabilities more time in exams.” 

Professors’ attitudes and experiences with respect to students with disabilities ranged from: “we found 
that we should ask students what they need instead of waiting for them to approach us" to professors who 
stated that they had no experience teaching students with disabilities. 

In general, professors in this group seemed casual about technology, indicating that they taught different 
students with different computer technologies; “in courses where students have lab time (we) encourage 
them to use it.” 



Experiences with technologies 



Here, professors too interpreted “technologies” in a broader way. For example, one teacher spoke of 
audio/FM material used by students with hearing impairments; “anything that helps is good and vice 
versa.” 

Other professors enumerated specific problems with specific types of adaptive technologies. “Problem 
with visual/enlarging technologies is that these enlarge so big that (students) have to read letter by letter 
and end up forgetting the sentence they were reading, thus, making this technology counterproductive.” 
Someone else added that, “although technology is a good way to access information, the students don't 
have the tools to evaluate what's legitimate on the net.” 

One professor preferred non-technological methods such as students using note takers while listening to 
the teacher instead of using a keyboard to take notes and one professor acknowledged that, “we rely on 
service providers and others for information on computer technologies.” 
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Question 2 



What advantages and disadvantages do you see that computer, information and 
adaptive technoiogies have for students with disabiiities? 



Professors’ responses were similar to those expressed by the students. Answers to this question were 
divided into advantages and disadvantages. Some of the advantages cited by professors related to 
learning such as, “if we take technology as a practice, as a finite set of tools and something that people 
do, then it allows more diversity of styles of learning and more varied access points." This was followed by 
someone else focusing in further, “in classes where technology becomes integrated, it encourages more 
varied working styles.” 

With respect to the internet, one professor stated that, “in relation with connectivity, it (the internet) allows 
relations to be established without problems of proximity across cultures. We have classes where we 
teach students how to use the internet.” Another professor added, “the internet might provide useful 
access and useful language changes in text/Braille/voice recognition, etc.” As such, professors see that 
computers can be used to facilitate and provide the means to achieve long term goals. 



Advantages 

Two professors noted disability-specific adaptations as advantages: "access to information allows 
students with disabilities to become independent of others in acquiring information.” "(Some students) 
can hook up the computer to a Braille printer." 

A final word contributed by a professor who, looking at the long term well-being of all students, said, “we 
encourage students to use computers to get jobs.” 



Disadvantages 



The disadvantages noted by professors were generally different in nature from those expressed by 
students. Nonetheless, there were two exceptions: ” the cost of the technology and the lack of focus on 
student needs." 

Other disadvantages noted by professors seem to appear as warnings about over-dependence: “as long 
as no calculations are made on computers (just use it to type) they're useful.” One professor stated that 
s/he was “against use of computers with elementary courses, but later levels would be OK.” Another 
expressed that: “there is a dependence on service providers. We need to close the gap between users 
and providers.” Concerns regarding the internet were also expressed: "internet (in the) classroom can 
create segregation from classes - we want to encourage students to keep learning in a social context." 
Finally, one instructor suggested that “if you look at technology to provide all answers, they don't. They 
are tools (we should provide a shift In how they're conceptualised and applied).” 
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Question 3 

What are new developments in computer, information and adaptive technologies 
in your discipline that are! should bel or could be useful to students with different 
disabilities? What potential benefits or limitations do you foresee with these 
computer, information, and adaptive technologies for students with disabilities? 



Professors appeared conscious of various new developments in computer technologies in general and 
within their specific discipline. “New developments such as the connectivity Yevolution’ (net interesting 
possibilities),” “also cognitive science developments in the use of technology (for example, math) - 
software is developed that allows students to make math manipulations with concrete and multiple 
representations,” “allows mappings between the real world and the theoretical world.” One professor 
repeated a concern expressed earlier: “ (I) wonder about the segregation issue I would like to discuss the 
issue of what kind of classroom (if at all) should be used.” 

One of the participants asked for clarification regarding another professor’s opinion (s/he did not see 
much use for technologies). This clarification is included here because the intervention was useful in 
prompting a participant to generate a different response. Although this professor originally said that s/he 
did not see any use for computer technologies by students with or without disabilities, when probed by the 
participant the “reluctant professor” agreed that, in effect, the computer information technology could be 
useful to students with disabilities in “small part.” 

Responses regarding benefits ranged from how the use of computers could facilitate the professor's 
tasks. “(The) real advantage to requiring all students to type is that it makes things much easier (no 
papers with ‘whiteout’),” “new developments in social sciences are the multiple uses of computer and 
statistics programs. Computers are useful in providing models (useful in social sciences - being able to 
play out the situation).” 

Two Instructors made disability specific comments: “we found voice input commands exciting - if you don't 
have manual dexterity it helps.” Another had a question: “the internet - shift from DOS (text-based) work 
to visual Windows (GUI) - how does it impact the blind?” One professor added that voice and visuals are 
the new faces of technology and are important. 

With respect to internet communication, one professor saw the following limitations: “If users don’t 
understand on-line classes, for example the constraints when you’re making a joke, you have to tell them 
it’s a joke. Another limitation is that you’ve got to type fast or you get lost (if you don't have a lot of manual 
dexterity then it’s harder to contribute) - IRC (Internet Relay Chat) has its own form of language to deal 
with this.” 
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Question 4 



What computer, information and adaptive technoiogy services couid the 
institution offer you to make teaching students with disabiiities more effective? 



Although professors provided different examples, they focused primarily on acquiring information: 
“teachers need more information on technology.” Yet another added, “we should continue using the net 
as access to information and it should be used as a platform for people to discuss (teachers see the 
possibility of connecting with colleagues),” and “losing this sense of isolation that teachers with disabled 
students may feel allows people to share practices.” 

Others cited lack of time, a concern also noted by disability services providers: “as a teacher, there's not 
enough time to get used to new technology. There's no advance warning as to who is bringing what. Can 
we look at this new technology?” 

Some professors made concrete suggestions concerning what they wanted to see: “the internet could be 
used as a discussion forum for new technologies,” “correlation with colleges in similar situations - helps 
lower feeling of isolation.” 

Others told us about past or present experiences working with students. “How do I teach students? I've 
done it. It's doable. I had students that told me exactly what to do.” Another said: “(you can) work right 
with the material on disk,” yet another expressed that “it is helpful to have a demo of what students are 
using.” 

Two statements that reflect the changes in teacher-student roles and the novelty of technologies were: 
“we rely on students to tell us about the new technologies.” and finally, “we train graduates to go to the 
workplace.” 



Open Discussion 



The open discussion in this focus group encompassed many divergent topics. There were some direct 
questions that produced no responses. These were eliminated from consideration. 

Some professors spoke generally about new types of relationships established on the internet: “new ways 
of experiencing relationships,” and “for a lot of people it’s a new way to express themselves and relate to 
others.” This person made reference to “emoticons," smiling faces that are being created on the internet 
(by using punctuation symbols). Others felt that the internet would “remove the disability.” Some 
instructors related personal experiences: “I spend time in chat rooms and have met some of the people 
face-to-face: it's interesting how they actually look. (It’s) exciting to meet people that way.” 

Discussion also strayed into the area of how one should use technologies. One professor stated that, 
“computers are best used as typewriters in low-level math and science classes but it’s important to 
recognize students with disabilities’ ability to learn.” Again, professors admitted that students often have 
more up-to-date knowledge of computer technologies than they do. 
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Another part of the discussion centered around the use of technologies and the role of professors: “if your 
objective is to make students memorize, then no teachers are needed. On the other hand, we are talking 
about new work organization (contact managers through e-mail).” One professor made a pivotal point in 
the dialogue by saying that, “I see it as a transition between classrooms versus learning on your own. 
Schools are likely to be different in their gathering techniques. We educate students to work in the 
workplace in a group setting (afraid segregation will affect this).” 

Professors discussed the link between what they teach and the employment situation. “We should pay 
attention to how the work situation changes with new technology,” “decisions we make are for the benefit 
of the students,” and “computers enable companies to be displaced from Montreal. ..could be Europe, 
because distance doesn't matter anymore.” 

Like the other focus groups, this one provided the opportunity to share information about new computer 
technologies. This deliberation ranged from programs that collect databases to voice recognition. “Now 
there are programs to collect databases - it's not as labour intensive as long as content comes first and as 
long as students are still able to do the exercises.” Furthermore, “the downside to voice recognition Is that 
people have switched to it because of carpal tunnel syndrome and you have to keep your voice flat while 
speaking so the computer understands; (it is) straining on the voice. With the current programs, you have 
to keep your voice flat.” 



Summary 



The professors' group was less focused than the service provider or student groups. The point of 
convergence proved to be the uses of technologies as teaching tools and the professor's role in the new 
"technological'' academia. The professors’ concern about role the of technologies resurfaced within the 
open discussion. Their views reflect general concerns about the uses of technologies in postsecondary 
education rather than focusing on disability related issues. Nonetheless, professors had a few items in 
common with personnel responsible for providing services to students with disabilities: lack of Information, 
lack of time to pursue further learning, and the role of students in providing crucial information and 
knowledge about helpful computer technologies. 



Analysis 



Two distinctively different models of disability were applied to the analysis of these focus groups: the 
Environmental Factors Model (Whiteneck & Fougeyrollas, 1996) and the Social Model of Disability 
(Oliver, 1990). Although these models have different perspectives regarding the definition and 
identification of impairment and disabilities, as well as other elements dealing with locus of problems, both 
concur that it is environmental factors that create barriers towards achieving equity. 

The Environmental Factors Model calls barriers created by the environment "handicapped situations." 

This model suggests that all environmental factors can either be determinants of barriers, such as printed 
material for people who are blind, or facilitators, such as printed material for people with hearing 
Impairments. This model also explains that environmental factors can either be “facilitators" or “barriers” 
to people with disabilities (e.g., public address systems at airports are facilitators for people with visual 
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impairments but can be barriers for people with hearing impairments). The Social Model refers to 
disabling environments that create barriers in society; all social, political, and environmental components 
of society that are not accessible can create disabling environments. 

When reviewing the commonalties among all four focus groups, the most evident element is in the quasi- 
unanimous view that barriers are being created within the environment of computer and information 
technologies and that solutions need to be found while these technologies are still in the developing 
stage. 

The following were issues mentioned as disadvantages by all four focus groups: cost of computer 
technologies, upgrades, and the need for training and/or retraining. Other issues raised by all four groups 
include concerns about the rapid changes of technology In software and hardware, the limitation of 
technologies in responding to the needs of users in general and users with disabilities in particular. 

Students observed that policies create barriers in the acquisition of computer technologies. Nonetheless, 
a number of students stated that they lacked information about programs that could help them gain 
access to technologies. Personnel responsible for providing services to students with disabilities 
echoed this concern. 

Students were explicit about the advantages and disadvantages of computer technologies for students 
with disabilities. Two elements must be noted. First, software that is useful for students with a specific 
type of impairment may, in fact, create barriers for students with a different impairment. For example, 
software that creates graphics is useful for students with learning disabilities, as these facilitate visual 
cues to learning. Yet, this same software can create barriers for students who are blind. 

Second, students see software such as spell checkers useful in enhancing their performance and in 
improving the quality of their work. On the other hand, they see such tools as detracting from the actual 
learning process. Personnel responsible for providing services to students with disabilities, professors, 
and some members of the ragtag group also mentioned, in different ways, the freedom and the 
dependence that computer technologies can create. Zola (cited by Oliver, 1999) called this concern about 
reliance and dependence on technology the "over-technicalization of care”. He was concerned that 
technology would overcompensate to the point of making people feel useless. It is evident that students 
and those working for and with them also recognize both the advantages and disadvantages of computer 
technologies. 

Environmental factors have been implicated in denying people with disabilities goods and services as well 
as education. This view is consistent with Whiteneck and Fougeyrollas (1996). Participants in the student 
and service provider focus groups agreed that many present educational policies dealing with students 
with disabilities act as “barriers” rather than “facilitators” in determining access to education for students 
with disabilities. The main problems with policies arise from the fact that, as noted by Lemieux-Brassard 
(1996), there are discrepancies between the intent of the policies and how they are applied. These 
discrepancies can also be noticed within the implementation of educational policies. Present policies 
reflect the view that problems originate from within the individual rather than arising from the environment. 
The approach taken, therefore, is to try to remediate or to provide accommodation for individual 
impairments rather than locating the problem in the environment and then, prevailing upon the social 
structure to make systematic changes, as suggested by both the Social Model of Disability and the 
Environmental Factors Model (Oliver, 1990; Oliver, 1996; Swain, Finkelstein, French, & Oliver, 1996; 
Whiteneck & Fougeyrollas, 1996). Unless there is a shift away from this current ideology, students with 
disabilities will continue to be denied full access to postsecondary education because technologies will 
continue to be designed and built with inaccessible features. Arising primarily from the ragtag group but 
echoed by others, substantial effort must be undertaken to educate manufacturers of computer 
technologies as well as to formulate and implement strong laws to render technologies accessible. 
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Both student participants and personnel responsible for providing services to students with disabilities 
were more disability conscious in their understanding of problems with computer applications and in 
finding solutions to problems. Professor and ragtag participants were less disability focused. However, 
they seemed equally aware of the possibilities and advantages that computer and information 
technologies can provide to students with disabilities. In fact, participants in professor and student focus 
groups converged in describing the advantages of computer and Information technologies for students 
with disabilities. The most notable of these Is the belief that computers can create access to information, 
thereby allowing students with disabilities to become independent. Another Issue that was touched upon 
in all focus groups is that new computer technologies appear to be changing the role of professionals 
working in academic institutions. 

In conclusion, limitations in access to computer and information technologies was a central issue that was 
mentioned by all four groups. This Is consistent with views promoted by both the Social Model of 
Disability (Oliver, 1990) as well as the Environmental Factors Model (Whiteneck & Fougeyrollas, 1996). In 
effect, the message seems to be that various groups should work together to provide better access. This 
includes industries that design and build software and hardware, policy makers who create laws 
regarding information technologies, and policy makers who plan programs which provide access to 
computer technologies for students with disabilities, administrators and “front line workers" who provide 
information to students with disabilities, and consumers with disabilities. These people all have a role in 
ensuring that computer technologies are accessible and affordable. If these issues are not considered 
and changes in existing procedures are not made, we will approach the next millennium with a*^^ 
technological society wherein people with disabilities will again be segregated by virtue of an inaccessible 
environment. 
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PHASE II; TELEPHONE INTERVIEW STUDY - METHOD AND FINDINGS 



Overview 



During the spring of 1998, two structured interview protocols were developed and administered by telephone 
and TDD (telecommunications device for the Deaf) to 37 Canadian college and university students and to 30 
college and university personnel responsible for providing services to students with disabilities. 
Respondents were selected from colleges, universities, and postsecondary distance education 
institutions. All Canadian provinces and territories are represented. Where possible, both English and 
French institutions were sampled. Both computer users and non-users were interviewed. Interviews with 
students consisted of 17 sets of questions. Personnel responsible for providing services to students with 
disabilities were asked 18 sets of questions. Several of the questions posed to both groups were 
identical. Interviews typically lasted between 20 minutes and 1-1/2 hours. Participants came from 49 
different Canadian postsecondary educational institutions. 



Participants 



Participants included 37 Canadian college and university students with various disabilities (20 females 
and 17 males) and 30 personnel responsible for providing services to students with disabilities (18 
females and 12 males). Respondents came from 49 different institutions: 20 universities, 26 colleges, and 
three distance education institutions. 

Our intent was to interview, by telephone, 32 postsecondary students with disabilities and 32 personnel 
responsible for providing services to students with disabilities from all 10 provinces, the two territories that 
existed at the time, and four postsecondary distance education institutions. Where possible, we avoided 
selecting students and service providers who were affiliated with the same institutions. We planned on 24 
interviews in English and eight in French. English interviews were to represent one college and one 
university from each province (20), two interviews from colleges in the two territories, and two from 
distance education institutions (one from a university and one from a college). Of the eight interviews in 
French, four were expected In Quebec (one distance education and one non-distance education college 
and university respectively) and four from the provinces where Francophone postsecondary institutions 
with students who have disabilities were identified: Ontario, Manitoba, Nova Scotia, and New Brunswick. 

It should be noted that both territories have colleges but no universities and that there are four Canadian 
distance education Institutions: one in British Columbia (a university-college), one in Alberta (university) 
and two in Quebec - one college and one university. 
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Students 



In selecting students, we employed the following criteria: 

• currently enrolled at a post-secondary institution or graduated or left school less than 12 months prior 
to the interview 

• for each province, one student was to come from a college and one from a university (in Quebec this 
was duplicated to account for Anglophone and Francophone students) 

• one student from each province had to be male and the other female 

• one Francophone student from Ontario, Manitoba, Nova Scotia, and New Brunswick 

• two male and two female distance education students (one English, one French) 

We intended to interview 32 students fitting these criteria. In the final sample of 37, 29 of the participants 
fit the selection criteria. We were unable to recruit the three participants needed in the following 
categories: Francophone student in Nova Scotia, Francophone distance education college student, and 
English distance education university student. In addition, while we would have preferred an even 
balance between male and female distance education students, both distance education students in the 
final sample are female. 

In the process of obtaining the sample, we interviewed eight “extra” students. This occurred for a variety 
of reasons including: cancelled but subsequently rescheduled appointments, availability of complete data 
from pretest participants, a deliberate attempt to secure interviews with non-users of computers (these 
students were difficult to find), and interviews arranged directly by personnel responsible for providing 
services to students with disabilities where we had no control over the sex of the respondent. While this 
upset the systematic sampling procedure, a larger more diverse sample of students appeared to warrant 
the decision to include the eight “extra” interviews in the sample. 



Characteristics of the student sample 

It can be seen in Table 1 that the composition of the final student sample of 37 (21 females, 16 males) is 
as follows. Sixteen of the participating students were enrolled at a college (12 females, 4 males), 19 at a 
university (7 females, 12 males), and 2 at distance education institutions (1 college, 1 university, both 
females). Six interviews were conducted in French (3 with females and 3 with males, including 3 outside 
Quebec and 1 from each of the following types of institutions in Quebec: college, university, distance 
education university). Thirty-one interviews were conducted in English (18 with females and 13 with 
males). Two of the interviews, both with females, were done using a TDD (telecommunications device for 
the Deaf). Ninety-five percent of participants were students at the time of the interview; the remainder had 
graduated or taken a leave during the previous year. The majority (73%) were enrolled on a full-time 
basis. Of the non-distance education students, 95% were attending school In the daytime. Almost half of 
the sample were pursuing a Bachelor’s degree. Fourteen percent were pursuing a postgraduate degree, 
and the rest a certificate or diploma. 

See Table 1 

The average full time enrolment in Institutions represented by students was 8400 (standard 
deviation = 9302, range = 138 to 38,792, median = 3743). The proportion of students with disabilities was 
3.64% (standard deviation = 5.12, range = 0.09 to 17.05, median = 1.57). An equal number of students 
came from small (population under 100,000; n=12), medium (population between 100,000 and 
1,000,000; n=12) and large (population over 1,000,000; n=13) cities. 
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Table 1 

Demographics: Students 



Variable 


Whole Sample 


University 


College 


Distance 

Education 


Total Number Of Participants 


37 




19 


16 


2 


Females 


21 


57% 


7 


12 


2 


Males 


16 


43% 


12 


4 


0 


Language 


English 


31 


84% 


16 


14 


1 


French 


6 


16% 


3 


2 


1 


Age 


Mean 


29.26 




27.53 


30.41 


36.50 


Standard Deviation 


10.61 




9.34 


12.07 


10.61 


Range 


17-56 




19-52 


17-56 


29-44 


Duration Of Impairment 


Since Childhood (Age <10) 


27 


73% 


13 


13 


1 


In Between 


7 


19% 


5 


2 


0 


Acquired Recently (Past 5 Years) 


3 


8% 


1 


1 


1 


Pursuing 


Certificate/Diploma 


15 


41% 


1 


15 


0 


Bachelor's Degree^ 


17 


46% 


14 


1 


1 


Post Graduate Degree 


5 


14% 


4 


0 


1 


Student Status I 


Full Time 


27 


73% 


15 


11 


1 


Part Time 


10 


27% 


4 


5 


1 


Student Status II 


Day Student 


33 


89% 


18 


15 


0 


Night Student 


2 


5% 


1 


1 


0 


Not Applicable 


2 


5% 


0 


0 


2 



^ Yukon College offers courses that are transferable university level courses. 



Adaptech Project, Dawson College, Montreal 




58 



Learning Technologies: Students with Disabilities in Postsecondary Education 



57 



Mean age of students was 29 (standard deviation = 11, range = 17 to 56), with most (62%) falling into the 
17 to 28 age range (see Table 1). 

Students had a variety of impairments/disabilities: 41% had a visual impairment, 35% had a medical or 
psychiatric impairment, 32% had a learning disability [this includes attention deficit disorder 
(ADD/ADHD)], 32% had problems using their hands or arms, 22% had a hearing impairment, 22% had a 
mobility impairment, and 11% had a speech impairment. Half of the sample had multiple impairments. 
Indeed, the mean number of impairments was 1 .86 per student (see Table 2). Approximately 3/4 of the 
sample had their disabilities since childhood (age less than 10), and only 8% had acquired their disability 
recently (past 5 years). Students In college and university programs were similar on these demographic 
attributes. Students were enrolled in a variety of programs: social sciences, commerce, physical and 
health sciences, education, literature, engineering, tourism, music, computer science, social work, 
counselling, library studies, law, nursing, funeral management, and athletics. The majority were 
enrolled in social science, commerce, and science programs. Overall, students in the present sample 
closely resemble postsecondary student samples in other investigations (Fichten, Goodrick, Tagalakis, 
Amsel, & Libman, 1990). 

See Table 2 



Personnel Responsible For Providing Services To Students With Disabilities 



Our main task in selecting personnel responsible for providing services to students with disabilities was 
ensuring that they could provide us with the most global perspective possible concerning available 
services to students with disabilities at their institutions. For both English and French interviews we 
selected respondents from a directory published by the National Educational Association of Disabled 
Students (NEADS). To get the most comprehensive and diverse data possible an attempt was made to 
obtain respondents from colleges and universities other than those contacted to recruit students. This 
goal was accomplished in all but nine instances, although in three of these cases the individual 
responsible for providing services to students with disabilities was not involved in the selection of the 
students. In the remaining six instances where students and personnel responsible for providing services 
to students with disabilities were from the same institutions, there simply was no other choice (e.g., only 1 
college In the Yukon Territory). In addition, we were unable to interview personnel responsible for 
providing services to students with disabilities from an Anglophone college in Manitoba, or from 
Francophone distance education or other institutions outside Quebec. Thus, 25 of the 30 participants fit 
the selection criteria. As in the case of students, five "extra" interviews are included in the final sample; 
this is because of cancelled but subsequently rescheduled appointments and pretest participants who 
provided complete data. 

Characteristics of the personnel responsible for providing services to students with disabilities 
sample 

It can be seen in Table 3 that the final sample of personnel responsible for providing services to students 
with disabilities consists of 30 individuals (18 females and 12 males). 14 of the participating individuals (7 
females, 7 males) worked at a college, 13 in a university (9 females, 4 males), and 3 in distance 
education Institutions (2 females, 1 male). Two interviews were conducted in French (1 female, 1 male) 
and 28 in English. The average official full time enrolment in institutions represented by personnel 
responsible for providing services to students with disabilities was 8890 (standard deviation = 8443, range 
220 to 34,000, median = 7256). According to information provided to us, the mean proportion of students 
with disabilities was 1.97% (standard deviation = 3.11, range = 0.03 to 17.05, median = 1.45). 
Approximately equal numbers of personnel responsible for providing services to students with disabilities 
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Table 2 

Descriptive Statistics: Students 



Variable 


# Of Students 


% Of Students 


Students' Disabilities 


Visual Impairment 


15 


41% 


Totally Blind 


6 


16% 


Low Vision 


9 


24% 


Medical And Psychiatric Impairments 


13 


35% 


Learning Disability 


12 


32% 


Problems Using Arms Or Hands 


12 


32% 


Mobility Impairment &/Or Wheelchair User 


8 


22% 


Hearing Impairment 


8 


22% 


Use Sign Language 


2 


5% 


Use Oral Approach 


6 


16% 


Speech Impairment 


4 


11% 


Number Of Different Impairments Per Student 


1 Impairment 


19 


51% 


2 Impairments 


8 


22% 


3 Impairments 


7 


19% 


4 Impairments 


2 


5% 


5 Impairments 


1 


3% 


Difficulties Operating Computer Components^ 


Problems With Monitor 


15 


43% 


Problems With Mouse 


15 


43% 


Problems With Keyboard 


8 


23% 


Problems With Diskette Manipulation 


5 


14% 


Problems With Printer 


3 


9% 



Problems With Payment For Computer Technologies^ 



No Problem 


18 


53% 


Some Problems 


2 


6% 


Serious Problems 


14 


41% 


Adequacy Of Available Help^ 






Method Works Poorly 


5 


14% 


Method Works Moderately Well 


5 


14% 


Method Works Well 


25 


71% 



^ Only 35 of the 37 students used computers. 
^ Only 34 students had equipment at home. 
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came from small (population under 100,000; n=11), medium (population between 100,000 and 1,000,000; 
n=9), and large (population over 1,000,000; n=10) cities. 

See Table 3 



Procedure 



Interviews were conducted during the spring of 1998. Interview questions were based on findings from 
Phase I of this project, i.e., the four focus groups. Student interview questions went through nine drafts 
and the questions designed for personnel responsible for providing services to students with disabilities 
went through ten drafts before being finalized. Interview protocol drafts were also examined by our 
Advisory Board as well as by members of our electronic discussion forum: Adaptech. In addition, the 
interview protocols were pretested on both English and French students and personnel responsible for 
providing services to students with disabilities . 

After interviews were completed, participants were asked if they wished to obtain a copy of our report of 
the findings and, if so, to specify the format (e.g., large print, computer disk, audiotape). Reports were 
mailed to interested respondents in the fall of 1998. 

To obtain information about the cities where respondents’ educational institutions were located chambers 
of commerce, almanacs, and official web pages were consulted. For the purposes of the present 
investigation, cities and towns were grouped into three categories: small (population under 100,000), 
medium (population between 100,000 and 1,000,000), and large (population over 1,000,000). 

Data concerning full time student enrolments were obtained from institutional web sites, from college and 
university registrar’s offices, or departments of institutional analysis and research. The number of 
students with disabilities registered with the institution as having a disability and being eligible to receive 
services was provided by personnel responsible for providing services to students with disabilities. 



Student Interviews 



Interview questions 

The final structured interview for students consisted of 17 groups of questions (see Appendix 4). Several 
items were identical to questions asked of personnel responsible for providing services to students with 
disabilities. Participants provided demographic information such as age and sex. They also provided 
information about their studies, including the type of educational institution they attend, qualifications 
pursued, and field of study. We asked about respondents’ disabilities, the impact of the 
impairment/disability on performance as a student, whether students had difficulty using computer 
equipment such as a monitor, keyboard, printer and mouse, and whether they had problems handling 
diskettes. We also inquired about the types of computer, information and adaptive technologies used at 
home and at school. We asked questions about: how students obtained their computer technologies, how 
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Table 3 

Demographics: College And University Personnel Responsible For Providing Services To 
Students With Disabilities 



Variable 


Whole Sample 


University 


College 


Distance 

Education 


Total Number Of Participants 


30 




13 


14 


3 


Females 


18 


60% 


9 


7 


2 


Males 


12 


40% 


4 


7 


1 


Language 


English 


28 


93% 


12 


13 


3 


French 


2 


7% 


1 


1 


0 
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they learned to use these, as well as about possible problems and solutions. Students also noted 
advantages and disadvantages, for them, of using computer technologies, indicated how they found out 
about new equipment and software that could help them, and specified their computer technology "wish 
list." Also, on a 10-point scale participants rated how often they used computers (frequency), how 
comfortable they were with computer technologies (comfort), and their level of expertise (expertise). 



Participant recruitment 

Participants were recruited through personal contacts, through our partner - the National Educational 
Association of Disabled Students (NEADS) - and through personnel responsible for providing services to 
students with disabilities. A team member contacted each student by telephone and scheduled an 
appointment convenient for the participant. In the case of NEADS members, to ensure confidentiality 
identifying information about potential participants was made available only to the research team member 
who is also a member of NEADS’ executive. It was this individual who made the initial contact with these 
students. 

In other instances, personnel responsible for providing services to students with disabilities asked 
potential participants for permission for a member of our research team to contact them. Similarly, 
permission for a team member to phone was obtained from students recruited through personal contacts. 
Once permission was obtained, a team member contacted the student to schedule an appointment. Prior 
to the interview students were informed about the goals of the project, their right to withdraw at any time 
without penalty, and the precautions taken to ensure confidentiality. If requested, a written consent form 
was provided (see Appendix 5). In addition, permission was sought to tape record interviews. Only two 
subjects indicated that they did not want to be tape recorded. Here, respondents' answers were written 
down by the interviewer. Similarly, responses were written down by the interviewer for a session 
conducted with the assistance of an intervener which lasted over 5 hours as well as in the single instance 
of equipment failure. When the interview was administered using a TDD (telecommunications device for 
the Deaf), a verbatim transcript of the interview was obtained. 

The interviewer read each question and gave the respondent ample time to answer. Interview prompts 
built into the questions were used to obtain complete answers to the questions posed. No student refused 
to do the interview. Interviews lasted from 20 minutes to 1-1/2 hours. The intervener-assisted interview 
with the student who was deaf/blind and speech impaired lasted approximately five hours; this was 
conducted over a 2 day period. 

Once interviews were completed, a written structured interview form was completed for each participant. 
Responses were quantified using predetermined categories wherever possible and entered into a 
spreadsheet for subsequent analysis. 



Interviews With Personnel Responsible For Providing Services To Students With 
Disabilities 



Interview questions 

The final structured interview for personnel responsible for providing services to students with disabilities 
consisted of 18 groups of questions (see Appendix 6). Many of these were identical to questions asked of 
students. We asked participants for demographic information such as the name of their educational 



Adaptech Project, Dawson College, Montreal 



O 

ERIC 



63 



Learning Technologies: Students with Disabilities in Postsecondary Education 



62 



institution and job title. We inquired about the number of students with disabilities, including students with 
physical, psychiatric, and learning disabilities registered to receive services provided by the institution for 
students with disabilities during the past academic year. We also asked questions about the computer 
information and adaptive technologies at respondents' institutions for students with specific disabilities 
that were available at various locales on campus. We also asked about internet access on adapted work 
stations, the location of computers with adaptations, and the availability of a loan program. Participants 
answered questions about how specialized computer technologies are obtained at their institution, 
specific funding issues, and how they, the students, and the staff who oversee the specialized 
technologies learned to use the equipment. We also inquired about possible problems and solutions in 
these areas. Participants also specified how decisions about purchasing specialized computer 
technologies were made at their institution as well as about the hours of access to specialized computer 
technologies. Respondents indicated their beliefs about advantages and disadvantages of computer 
technologies for students with disabilities and stated their opinions about why some students choose not 
to use computer technologies. We also inquired about how respondents found out about new computer 
technologies that might be beneficial to students with disabilities and questioned participants about their 
technology "wish lists" for the office providing services to students with disabilities/specialized lab, the 
library, and other locations at their institution. 



Participant recruitment 



Potential participants were contacted and asked to volunteer. Only two individuals refused, citing time 
constraints. However, we were unable to schedule appointments with personnel responsible for providing 
services to students with disabilities in several categories due to problems with scheduling and 
unreturned phone calls. In most of these cases there was only one individual who could have fulfilled the 
selection criteria. For all others a time was scheduled for the interview. 

At the scheduled time, participants were informed about the goals of the project, their right to withdraw at 
any time without penalty, and the precautions taken to ensure confidentiality. To encourage honest 
responses, even if these did not reflect well on the educational institution, participants were told that the 
information that they provide would never be linked either to themselves or to their educational institution. 
This was done because it is common in the field to publish descriptive "accessibility profiles" of 
educational institutions. If requested, a written consent form was provided (see Appendix 5). 

Respondents' permission was also sought to tape record interviews; all participants granted permission. 

As was the case for students, here, too the interviewer read each question and gave the respondent 
ample time to answer. Interview prompts built into the questions were used to obtain complete answers to 
the questions posed. Interviews lasted from 20 minutes to 1-1/2 hours. In the case of one institution, the 
participant contacted asked that we obtain technical details from the adaptive technology specialist, which 
we did in a separate interview. Once interviews were completed, a written structured interview form was 
filled out for each participant. Responses were quantified using predetermined categories wherever 
possible and entered into a spreadsheet for analysis. 
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Results And Discussion 



Proportion Of Students With Disabiiities 



There are great discrepancies among institutions in the percentage of students with disabilities. To better 
understand the reasons for this, we examined variables related to the proportion of students with disabilities. 
Where possible, we used data from all 49 different participating institutions (this includes institutions where 
we interviewed either students or personnel responsible for providing services to students with disabilities). It 
can be seen in Table 4 that approximately 1/3 of institutions were located in small, medium, and large cities. 

See Table 4 

According to available information, the average full time enrolment at the 49 participating institutions was 
8136 (standard deviation = 9150, range = 138 to 38,792, median = 3743). These scores suggests that there 
were many small and a few very large institutions in our sample and that discrepancies among institutions 
were very substantial. 

Information concerning the number of students with disabilities on campus is available for only43 institutions. 
Data provided by personnel responsible for providing services to students with disabilities show that the 
mean percentage of students with disabilities at these institutions was 2.66% (standard deviation = 3.86, 
range = .03 to 17.05, median = 1 .53). Thus, in most institutions fewer than 2% of students were registered to 
receive services provided by the institution for students with disabilities. Indeed, only 10 of the 43 institutions 
had more students than the mean. 



Is size of city related to the percentage of students with disabilities? 

One possible variable to affect the proportion of students with disabilities is the size of the city in which the 
institution is located. To examine this possibility, two types of analyses were undertaken. First, an analysis 
of variance (ANOVA) comparison was made using city size as the independent variable. Results and the 
means in Table 4 Indicate that city size was not related to the proportion of students with disabilities, 
F(2,40)=.78, p>.05. The second type of analysis involved correlating city size and percentage of students 
with disabilities; the correlation coefficient, r(41)= -0.139, p>.05, also was nonsignificant. Thus, the 
answer to the question posed above is, "Definitely not." 



Is size of the institution related to the percentage of students with disabilities? 

Another variable which we thought may be related to the proportion of student with disabilities is the size 
of the institution. To answer the question posed above we correlated the percentage of students with 
disabilities with the total enrollment of the institution for the 43 participating institutions for which data 
were available. The nonsignificant Pearson product-moment correlation coefficient, r(41)= -.218, p>.05, 
indicates that the size of the institution is not related to the proportion of students with disabilities. 
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Table 4 

Urban Regions Represented 



Variable 


Small City 


Medium City 


Large City 


Cities Supplying Participants 
All 49 Institutions 


41% 


31% 


29% 


Institutions of Students 


35% 


32% 


32% 


Institutions of Personnel Responsible For 
Providing Services For Students With 
Disabilities 


37% 


30% 


40% 


% Students With Disabilities^ 
Mean 


3.54% 


1.82% 


2.63% 


Standard Deviation 


5.15 


1.5 


3.54 



Note. 49 institutions overall. 37 students, 30 personnel responsible for providing services to 
students with disabilities. 

^ Data are available for 43 institutions. 
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Is type of institution related to the percentage of students with disabilities? 

Colleges and universities may attract and host different student populations. Table 5 presents the data 
which answer the question, "Is type of institution related to the percentage of students with disabilities?". 
The ANOVA with 3 institution types (university, college, distance education) was not significant, 
F(2,40)=1.80, p>.05. Because the sample size of 3 for distance education may have distorted the ANOVA 
results, an independent samples t-test was conducted to compare scores in colleges and universities. 
Results show only a trend for colleges to host a larger proportion of students with disabilities than 
universities, t(38)=1.90, p<.10. 

See Table 5 

As for total numbers of students with disabilities, findings in Table 5 show that while enrollments in 
universities (M = 12,437) were significantly and substantially greater than in colleges (M = 4,409), t(44) = 
3.14, p<.01 , there was no significant difference between universities (M = 201) and colleges (M = 1 18) in 
the total number of students registered to receive services provided by the institution for students with 
disabilities, t(38)=1.24, p>.05. However, it is important to note the huge standard deviations evident in 
Table 5. It should also be noted that colleges in our sample did not have a uniform method of counting 
student enrolment. 



Students’ Experiences With Computer, information And Adaptive Technoiogies 



Is size of city related to students' experiences with computer, information and adaptive 
technologies? 

We also wanted to ascertain whether institutions in cities of differing sizes provided different types of 
computer technology experiences for their students. ANOVA comparisons on students' self-rated 
frequency of computer use, F(2,34)=.07, p>.05, expertise, F(2,32)= 2.48, p>.05, and comfort, 
F(2,32)=1.95, p>.05, show no significant differences between students attending school in small, medium 
or large cities. Similarly, city size was not related significantly to problems with payment for computers 
used in one's home, F(2,31)=.11, p > .05, adequacy of learning method, F(2,32)=1.36, p > .05, or to 
adequacy of available help, F(2,32)=.23, p > .05. Correlational analyses reported in Table 6 support the 
ANOVA findings. 

See Table 6 



Age differences: students 

We examined the relationship between student age and a host of variables of interest, including self 
ratings of Frequency, Expertise, and Comfort with computers. Pearson Product-moment correlation 
coefficients in Table 6 show no significant relationships. 
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Table 5 

Students With Disabilities In Different Types Of Institutions 



Variable 


University 


College 


Distance 

Education 


# Of Institutions 


20 


26 


3 


Full Time Enrollment 


Mean 


12437 


4409 


11774 


Standard Deviation 


10160 


7159 


1709 


Number Of Students With Disabilities^ 


Mean 


201 


118 


223 


Standard Deviation 


228 


194 


73 


% Students With Disabilities^ 


Mean 


1.50% 


3.82% 


1 .99% 


Standard Deviation 


1.11 


5.22 


0.94 



^ Only 43 institutions reported on the number of students with disabilities: 19 universities, 
21 colleges, 3 distance education institutions. 
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Sex differences: students 

To evaluate differences between the 21 female and 16 male students a series of independent t-tests were 
made on the following variables: number of impairments, frequency, expertise, and comfort using 
computers, problems with payment for computers, adequacy of learning method, and adequacy of 
available help. Means and test results in Table 7 show that computers are used reasonably frequently by 
participants (mean = 8.1 1 on a 10-point scale), that respondents in the sample who use computers are 
reasonably comfortable with computers (mean = 7.41 on a 10-point scale) and that they consider 
themselves to be well experienced (mean = 6.65 on a 10-point scale). There were no significant 
differences between male and female students. Indeed, the only variable which even approached 
significance was comfort using computers; this suggests that males may be more comfortable using 
computers than females. 

See Table 7 



How Does The Number Of Students’ Impairments Relate To Their Experiences 
With Computer, Information And Adaptive Technologies? 



A series of Pearson product-moment correlation coefficients were computed to examine relationships 
between disability related factors, such as the number of impairments, self-ratings of frequency of 
computer use, expertise and comfort, evaluations of how well things work with payment for computers, 
adequacy of learning method, and adequacy of available help with computer technologies when needed, 
as well as city and institution factors such as the size of the educational institution, the size of the city in 
which it is located, the total number of students with disabilities and the percentage of students with 
disabilities on campus. 

Correlation coefficients in Table 6 show that students with more impairments reported significantly more 
problems paying for computer technologies as well as more difficulty learning to use computer, 
information and adaptive technologies than students who had fewer impairments. Not surprisingly, 
frequency of computer use, expertise and comfort with computer technologies were all highly related to 
one another, with the strongest relationship, r(33)=.88, p<.01, being between self rated expertise and 
comfort. Similarly, ratings of problems with payment for computers, adequacy of learning method, and 
adequacy of available help were also significantly related. Also, it came as no surprise that city size, total 
full time enrolment and number of students with disabilities are all correlated significantly, although none 
of the correlations with the percentage of students with disabilities is significant. 



Do Students Who Use Assistive Aids Take More Readily to Computer 
Technologies? 



To answer this question we compared students who indicated that they used assistive devices other than 
computers (such as four track tape recorders, FM systems, dictaphone, telecommunications device for 
the Deaf) to those who did not on the variables of interest. It can be seen in Table 8 that of the 6 
comparisons, only one was significant (adequacy of learning method); this shows that students who use 
other assistive devices indicated more problems learning to use computer technologies than those who 
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did not use other assistive devices. One of the six comparisons approached significance (expertise), 
suggesting that people with prior experience using other assistive devices consider themselves more 
skilled with computers than do people who do not use other assistive devices. 

See Table 8 



How Do Students' Disabilities Affect Their Activities And Performance At School? 

Thirty of the 37 participants (81 %) indicated that their disability affects their activities or performance at 
school. How these are affected are best described in the words of the students themselves (see Appendix 
7). 

Difficulties Students Have Operating Computer Components 



Almost half of the sample (43%) had difficulties with the monitor as well as with the mouse. In addition, a 
substantial number of students had problems with the keyboard, with diskette manipulation and with the 
printer. Details are available in Table 2. 



Equipment For Students With Disabilities 



Responses of personnel responsible for providing services to students with disabilities concerning the 
impairments of students at their institutions are reported in Table 9. These indicate that almost all 
institutions had students with hearing, learning, visual and neuromuscular impairments. However, fewer 
institutions had students with more severe impairments. For example fewer institutions had students who 
were blind than students with low vision, who used sign language rather than the oral approach, or who 
had problems using their hands or arms than students with mobility impairments. 83% of institutions had 
some specialized computer equipment for their students with disabilities. 

See Table 9 

Table 9 also shows that while only 63% of institutions reported having students who are totally blind, the 
lowest number in Table 9, 84% of these, the highest number, reported having specialized computer, 
information and adaptive technologies for them. Institutions were also likely to have specialized computer 
equipment for their students with low vision (81 %). Most Institutions (between 62% and 75%) also 
reported having specialized computer technologies for their students with learning, mobility, and 
neuromuscular impairments. When it came to students with hearing impairments, however, while 97% of 
Institutions reported having students with this disability, less than 1/3 reported that they had any 
specialized computer equipment for these students. 



What Kinds Of Equipment Do Students With Different Disabilities Use? 



The listing that follows indicates the types of equipment often used by students with specific disabilities. 
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